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FOREWORD 


Two years ago the Editorial Board debated at length whether to include 
arch on the school plant. A casual 


in the current cycle a review of rese 
esearch in this field had all but 


survey of the literature indicated that r 
ceased, However, even tho the volume of research was dangerously near 
the vanishing point, the backlog of new school-building construction 
needed was mounting beyond anything previously faced in American 
schools and colleges. The decision, as this issue attests, was to maintain 


the series. The emphasis of this number is not as much on research ac- 


complished, altho that is considerable, as on research needed. Here is 
a fertile field for those who will shape the new housing of American 
education. 


Unfortunately the committee originally appointed to prepare this issue 
was unable to carry thru its assignment. At the last minute the committee 
Was reorganized and Dr. Essex accepted the chairmanship. He was ably 
assisted by members of his staff. To the chairman, the members of his 
committee, and to the others who have contributed under pressure to pre- 
paring this issue, the Editorial Board is greatly indebted. 

= J. Cayce Morrison, Editor 


INTRODUCTION 


Tis is the sixth number of the Review or Ерссатіохлт, REsEancir deal- 
ing with the school plant. It covers the period from August 1, 194-4, to De- 
cember 31, 1947. К? f 
The committee has departed somewhat from the topic organization O 
the previous numbers. Needed research 
the end of each chapter. In this volume 
sively to this subject. Because of wides 
planning the elementary cla 
for community use, 
chapter on equipme 
tion will be noted. 
The committee recognizes that man 
represent research even in a broad 
detract from the value of the volu 
school-building specialist will attes 
lions on various phases of 


has previously been discussed а! 
the first chapter is devoted exclu- 
pread interest in recent years in 
ssroom and in designing the school building 
chapters on these topics are introduced. There is no 
nt. Other variations from the previous topic organiza- 


y of the references quoted do not 
sense of the term. This fact does not 
me as the school administrator or the 
t when he turns its pages for sugges- 
school-building planning. | 

The past three years have seen an unprecedented amount of school-build- 
ing planning. Members of the committee are all activ 
in some aspect of this work. That they have bee 
from their regular duties and in many cases to work extra hours in urder 


to participate in the preparation of this volume is an indication of their 
devotion to their chosen field of work. 


ely and busily engaged 
n willing to take time 


Dow L. Essex, Chairman 
Committee on School Plant and Equipment 


CHAPTER I 


Needed Research in the School-Plant Field 


RAY L. HAMON 


Tus lack of scientific research and controlled experimentation in the area 
of school-plant facilities is appalling when considered in the light of a 
pending ten-billion-dollar plant program. Altho many factors have been 
partially determined by research and by expensive trial and error, there 
is an ever-growing need for additional research to determine desirable 
facilities for expanding educational programs and the best practices in 
the application of new materials and technics to educational housing. 
Many materials, technics, and practices in the general fields of architec- 
| construction, and furnishings аге equally appli- 


ture, landscape design, 
ary, therefore, that every feature of 


cable to school plants. It is not necess ] 
the school plant be a specific research subject. We can borrow many 
results of research from the general building field. In addition to general 
building features which are transferable to school plants, many aspects 
of general construction could be adapted to school use. Unfortunately, 
however, the entire building industry has been slow to apply scientific 
research methods to its problems. Research and progress in the building 
industry have not kept pace with the fields of medicine, transportation, 
and communication. . : 

Even if adequate research results were available in regard to general 
specifications, engineering designs. and construction practices, and if such, 
results were applicable to schools, there would remain thousands of un- 
answered questions as to space planning and plant tailoring to fit modern 


educational requirements. : | 

During past years many suggested lists of school-plant research subjects 
have been published. Four are given here in their chronological order. 
Holy (3, 4), in two previous issues of REVIEW or EDUCATIONAL RESEARCH, 
contrasted the lack of school-plant research with extensive research in 
other fields, and listed several phases of the school plant which need 
further research. The School Plant Research Committee of the American 
Council on Education (1) devoted a thirty-page study to the status of and 
the need for school-plant research. Brainard (2) pointed out the need 
for further research in the school-plant field, discussed some examples of 


specific research subjects, and proposed a program of action. 
There has been some research on some of the subjects listed in the 


Many of the previously listed subjects are relisted 
herein, because there is still need for further and more fundamental 
research in these areas. The following listing is by no means complete, but 
the subjects are examples of some of the more important phases of the 
school-plant area in which immediate research is needed. 


foregoing references. 


сл 
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Acoustics 


Sound control has become ап important problem in schools. because 
of more informal school procedures and a greater use of nonsound- 
absorbent building materials. There are many acoustical materials avail- 
able for many purposes 


‚ Research is needed to determine the amount of 
sound control necessary for various areas of the school building. and the 
types and amounts of materials required for satisfactory results in different 
areas. Some of the problems not yet satisfactorily solved are: ta) low- 
cost. fire-resistive acoustical material which will not require mounting on 
a fire-resistive base, (b) better means of mounting so the tile will not 
come off, (с) material which will not discolor with age, (d) repainting 
without loss of acoustical efficiency. and (е) a moisture-resistant acoustical 
material for swimming pool ceilings, 


Codes 


The effects of recently developed materials and designs upon the cost 
of construction should be carefully analyzed. There аге, no doubt. in- 
creased costs entailed by following building codes which are in many 
cases obsolete. Some of this added cost for coc 
protect entrenched interests rather than to 
requirements. There is need for research 
will reduce construction cost 
the building or reducing th 
should be carefully studie 
their effect on building 


le compliance may be to 
protect lives and functional 
as to design and materials that 
without impairing the functional value of 
пе safety factor. Building codes and regulations 
d in relation to their present justification and 
progress and costs. 


Community Needs 


The trend toward greater community use of the school plant is likely to 
continue. Community use of the school plant will vary according to the 
type of community and its needs and the availability of other community 
facilities. The area may be divided into several sections such as: (a) 
what are the present and future community activities for which physical 
facilities will be required, (b) which of these community activities should 
be accommodated in the school plants, (с) what types of community ac- 
tivities should be provided for in different types of schools, (d) deter- 
mination of functional space and facilities for community needs to be met. 
(e) methods of planning facilities which will serve both school and com- 


munity requirements, and (f) plant management problems when facilities 
are used by different agencies. 


Financing the Plant 


Research is needed to determine the relative merits of various methods 
of financing the construction of school buildings. More extensive samples 
should be used in projecting the division of costs among the different 
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types of building contracts and in setting up the over-all budget for financ- 
ing a program of capital improvements, with breakdown guides as to 
relalive costs of grounds, structures, and furnishings. 

A careful study should be made of the apparent relative effectiveness 
ind devices employed in campaigns for financial 


of the various procedures 
support. The results of such a study might be set forth in a campaign 


manual. 


Functional Layouts 

The first and most important factors to be considered in planning a 
school plant are the space requirements of the various areas and their 
relationships to each other. Areas cannot be determined until functional 
lavouts have been made of each area. and the total plan cannot be 
developed without considering the affinities of the various areas of the 
building. These factors require the determination of room locations and 
dimensions. The architect cannot prepare even sketches until those respon- 
sible for educational planning have made these determinations. This is 
the weakest link in school-plant planning. because satisfactory procedures 
have not been developed for determining space dimensions and relation- 
ships. The situation is the result of the dynamic nature of education, and 
cannot be fully and permanently overcome. Research and careful analysis 
of educational programs and trends, however, should result in layouts 


which will he functional for a generation with but few alterations. 

Some of the specific functional layouts for which research is needed are: 
(а) size and plan of elementary classrooms, (b) kindergartens, (е) facili- 
lies for separate primary units, (d) space for music and dramatics, (e) 
rooms for the teaching of core units in the secondary school, (f) recrea- 
tional and dressing facilities for all pupils, (g) parents’ room, (h) units 
and community use, (i) special community f ies, 
(k) shops for trades and industries, 


for joint school 
(1) provision for audio-visual aids, | 
(ks space for general arts, (m) counseling and student activity rooms, 
i and (о) administrative facilities for teachers, staff, 


(n) health facilities. 


and custodians. ibili i 
There is need for further study as to plant flexibility for multiple use 


and future adaptations to changing requirements. 
Furniture and Equipment 

The chief need for study is related to the types. designs, and sizes of 
furniture and built-in equipment which will function effectively as educa- 
Попа! tools in the various spaces of the school plant. Manufacturers have 
made some rather good guesses as to functional designs of furniture, with 
but little help from educators as to the functional needs and educational 
requirements of furniture for classrooms, laboratories, shops, and the 
many special and general areas ofa school plant. Following are a few of 
the problems which have not yet been satisfactorily solved: (a) adequate 
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and convenient space for books, supplies, and cloaks: tbi picture све 
jection equipment that can be moved and set up more easily and с 
require darkening the room: (с) simplified practice of science hid ani 
types to encourage the economy of pre-order manufacture: (d) ШШШ A 
equipment which will increase utilization and reduce over-all cost E: + 
light-weight furniture which can be more easily moved by children; am 
(f) types of equipment needed in the various vocational areas. as 

Posture should be restudied to determine if present designs and sizes 
of furniture are satisfactory. There should be further research on lighter 
finishes of furniture, equipment. cases, and lockers so all manufacturers 
can establish their base prices on a generally accepted light finish. There 


is also need for further research on performance-test specifications to 
improve procedures in purchasing furniture. 


Heating and Ventilating 


There has probably been more research on heating and ventilating may 
on any other feature of the school plant. Altho there has been rather genera 
agreement on desirable conditions, many codes are still based on false 


principles. The phase of the problem, which especially requires further 
study, is methods of achieving conditions which h 


ave been determined by 
research to be satisfactory. This is especially timely because of new 
technics for producing predetermined temperature, circulation, and air 
purity. 

The following are among the principal subjects on which further 
research is needed: (a) panel heating installations which are satisfactory 
and economical for school use; (b) methods of installing апа operating 
and the effects of germicidal lamps and other methods of purifying air: 
and (c) air changes, especially in toilets, laboratories, and kitchens. Recent 
studies have rather neglected humidity, and further research may be needed 
to determine to what extent humidity is important. 


Insurance and Fire Protection 


Property insurance practices have been materially improved during 
the past twenty years, but there is still need for vast improvements. More 
adequate coverage probably could be effected at reduced costs if research 


data were available on such items as: (a) current fire-loss ratios, (b) the 
value of extended coverage, (с) methods of с 


services received for commissions paid to loc 
plans, (f) state purchase of blanket cover. 


building risks, (g) methods of estimating present worth and insurable 


values, (h) desirable co-insurance percents for various risks, (i) the iu- 
cidence of school fires, (j) state department 


fire-safety programs, and (k) 
8 


alculating depreciation, (d) 
al agents, (e) state insurance 
age allocated by individual local 


of education participation in 
safeguarding school records. 
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Lighiing (Conditions for Seeing) 

There has been some research and a great deal of pseudo-research in 
the field of school lighting. The field is still very confused by conflicting 
opinions. commercial claims. and half-truths. The shift of emphasis from 
foot-candles to good seeing conditions has made much of the earlier light- 
ing research obsolete. School lighting involves three factors which must 
be studied in their relationship to each and their effects on balanced 
brightness within the total visual environment. These factors are fenestra- 
tion, surface finishes, and artificial illumination. 

Following are some of the major subjects on which fundamental research 
should be undertaken: (a) types of window glass or window substitute 
materials: (b) amount and placement of areas designed as natural light 
sources under different climatic conditions; (c) furniture arrangements 
with respect to multilateral natural lighting: (d) shading and shielding 
devices for reducing glare from natural light sources: (e) colors and types 
of paints and other finishes on ceilings walls. floors, furniture, and work- 
ing supplies; (f) more effective shielding of artificial lighting sources 
without undue reduction of efficiency: (8) development of low brightness 
tubes in a lower price range: (h) eye tolerances to brightness and bright- 
ness differences, and establishment of standards of brightness balance 

; (i) determining differences, if such, between 


for eye comfort and visibility; ‹ 
eye comfort and eye efficiency; and (j) study of the accumulative effect of 


unfavorable seeing conditions. 


Maintenance of Plant 

The following are some of the plant maintenance problems which need 
further research: (a) waterproofing. (b) masonry floor treatments, (c) 
interior and exterior painting schedules, (d) refinishing furniture, (e) 
treatment of rough interior wall surfaces, (f) refinishing rough masonry 


floors, and (g) repair schedules. 


Maintenance Organization and Personnel | | 

The general lack of adequate personnel and effective egenos for 
plant maintenance calls for further research on such ie р (a) contract 
Maintenance versus maintenance by regularly employa personnel, (b) 
use of school shop for repairs. (c) use of тер m or шш repairs, 
and (d) the county school mechanic for rural school maintenance. 


New Materials | 
"There should be continued research on the use © e" eal building 
materials now coming ОП the market. There will, no ve zi : unsupported 
claims for some of these new materials, and research. will be required to 
E hool construction. For example, the best grades 


determine the value for sc d 
of T к ш are in short supply. The shortage will probably 
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continue and substitute flooring materials will have to be developed for 
various school uses. 


Operation of Plant and Operational Personnel 


The following phases of school-plant operation methods need further 
research: (a) nonwax floor treatments for rural schools, (b) smoke 
abatement with ordinary fuels and use of over jets. с) boiler-water 
treatments, (d) surface deterioration from use of detergents, and (e) care 
of shop floors. Some custodial personnel problems are: (a) custodial unit 
time schedules; (b) custodial work loads: (c) custodial training pro- 
cedures; (d) custodial employees" unions: (e) retirement. benefits for 
custodians; (f) evaluation of operating efficiencies: and tg) employment, 
tenure, salaries, and management of custodial employees. 


Records and Reports 


More uniform systems should be establishe 
property data. Distinctions should be sharpe 
of plant operation, plant maintenance, and 
and meaningful methods should be devi 


d for recording and reporting 
ned among the classifications 
capital outlay. More uniform 
sed for reporting plant values. 


Sanitary Facilities 


Further research is needed as to the number and location of toilet, 
washing, bathing, and drinking facilities. Requirements for these facilities 
have changed with modification in school programming, and will vary 
for different types of schools. Sanitary facilities represent a considerable 


Investment, and their number, location, and design should be based on 
continuing research, 


Sites 


The trends toward more physical education, outdoor education, „and 


community-centered schools all place increased requirements on the school 
site. Research is needed to determine areas adequate for these many and 
varied uses, and the best methods of laying out grounds for maximum 
utilization. Site size and location is also related to types of internal 
organization, grade frouping, and size of schools. Small primary units 
are growing in popularity in some cities. | 

Playground surfacing is a site problem w 
factorily for many types of soils. 
tools and equipment need further 
maintenance of school 


hich has not been solved satis- 
Facilities for storing and servicing yard 
study. Studies should ђе made of joint 
i grounds and city parks to reduce costs and improve 
maintenance of both. Parking and bus loading and unloading have become 


serious problems. The parking problem is especially acute for colleges 
located in urban areas, 


Further study should be given to ty 
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equipment. Much money is wasted on equipment which serves but little 
purpose. Site layouts and fencing should be studied in relation to buildings 
and streets for greater safety and convenience. 


Need for Coordinated Research 


Many institutions, agencies, and associations are interested in various 
phases of school-plant research, and some of them have made valuable 
contributions to the field. Some attempts have been made to coordinate 
school-plant research on a national scale, but these efforts have as yet 
is no adequately financed central clearing 


been rather ineffective. There 
coordinating current 


house for collecting and evaluating research results 


and contemplated research, and determining and a 
projects. There is a vital need for such a clearinghouse. The job cannot 


be done merely by expressions of willingness to cooperate and resolutions 
of good intentions by interested groups. Many talking conferences have 
ў ut worthwhile results cannot be expected unless 
iduals and institutions are assigned definite 
ith adequate financial support for specific 


gning needed research 


been held on this subject. b 
and until competent. indiv 
responsibilities and provided w 
projects. 

In addition to the cooperation of various school-plant research agencies, 
the best results will require close coordination in actual research projects. 
For example, research in acoustics. painting, illumination, and maintenance 
should ђе coordinated in a way which will recognize the interrelationships 
among these factors. 
School-plant research should be a cooperative undertaking. but it will 
require coordination by a paid staff to achieve satisfactory results, Manu- 
facturers must play an important part along with educators, architects. 
and engineers: but school officials hesitate to accept the results of research 
based solely on commercial interests. A full-time staff working under the 
direction of a board representing various groups and interests would 
probably be the best solution to over-all coordination of noncommercial 
school-plant research. Such a board might be composed of representatives 
from such agencies as: The American Institute of Architects, the National 
Council on Schoolhouse Construction, the National Bureau of Standards, 
the U. S. Office of Education, the U. S. Public Health Service, The Produc- 


ers Council, the American Council on Education, and the American Asso- 
ciation of School Administrators. It would be neither possible nor advisable 


to set up a central facility for all school-plant research. Specific projects 
would have to he assigned to specific individuals at institutions qualified to 


conduct the assigned research p 


Such a coordinating agency wou q : а 
for a central staff. for institutional direction and scholarships. and for 


necessary research equipn 


rojects. 
ld require substantial long-range support 


лепі and materials. 
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CHAPTER II 


School-Plant Survey Technies 


WILLIAM K. WILSON 


І. Is difficult to define as research, technics for determining school-plant 
needs, if research involves both development and testing of methods. 
Recommendations evolving from a school-plant survey are based upon 
long-range predictions and estimates of trends in population, enrolment, 
educational methods, practices in educational administration and organiza- 
tion, and in methods of financing education. Testing this accuracy of long- 
range predictions on any of these factors involves time far beyond the 
three-year cycle of the REVIEW OF EDUCATIONAL RESEARCH. It is possible, 
however, to point out some new or improved technics for predicting or 
estimating fundamental data and conditions that may result in sounder 
recommendations for the expansion or improvement of school-plant facili- 


ties. 


The problem of 
of studies of need are being made, 
dividual studies of small rural districts. Practically every one of these 


studies involves predicting enrolment, predicting the distribution of 
children within the areas studied, evaluating the existing school plant, 
relating the school plant to the educational program and organization, and 
estimating the ability of the district to finance capital expenditures. 

The following report on technics used in recent school-building surveys 
indicates some worthwhile and perhaps new approaches to four important 
factors of a school-building study, as follows: (a) the philosophy given as 
а basis for encouraging districts [0 prepare long-range studies of school- 
beilding needs, (b) the methods of predicting enrolment, (c) the method 
used in arriving at a complete picture of the ultimate long-range school 
plant, and (d) the method used in determining the recommended number 


and locations for buildings in the long-range plant. 


school-building needs is paramount today. Thousands 
ranging from statewide surveys to in- 


nge Planning 


The Philosophy of Long-ra 

Reavis (4) traced the history of the gradual development of long-range 
planning of school plants, first pointed out examples leading to the present- 
day widespread activity and interest in such planning. He emphasized 
the need for providing authoritative answers to at least six questions when 
evaluating any given building of a school plant. Briefly, these six questions 
cover the items of safety and health, relation of the building to the educa- 
tional program, operation and maintenance cost, flexibility for future 
change, the character of the school site, and the artistic effect of the build- 


ing on children and community. 
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Strayer (5) outlined four factors necessary in studying the buildings 
and grounds of a school system, as follows: evaluation of the school build- 
ings. studying population and enrolment trends. basing recommendations 
for need on the utilization of the existing facilities, and setting up steps 
for the development of the complete school plant. Under each factor general 
sources of material were cited. 

Wilson (71 discussed the advantage of long-range planning and out- 
lined the method of such planning under буе steps: outlining the ideal 
school plant necessary to do that job, evaluating the existing school 
plant. setting up the practical plant expansion program thru the adapta- 
tion of the usable existing facilities to the ideal plant, and setting up a 
schedule for the orderly development of the ultimate practicable school 
plant. 

As an argument for satisfactory school-plant facilities. Carpenter (2) 
set up the objectives of education in a “Code of Rig He developed the 
following five principles to be followed in the planning of school-building 
facilities: health and safety. planning for flexibility in meeting changes 
in education. determining the best use to be made of existing facilities. 
consideration of beauty and dignity of a school building. and characteristics 
of the school site. He also listed fourteen types of information that should 
be collected in making a school-building survey. 

Bogner, Cotton, and McLeary (1) discussed th 
ment of long-range planning and set up fi 
plant in terms of the educ 


e need for and develop- 
ve requirements: developing the 
ational program. considering the possible changes 
of the future educational program. planning the buildings and facilities 
for expansibility, overcoming the inadequacy of the existing facilities in 
terms of a complete educational program, and determining financing in 
terms of actual building needs, 
Predicting Enrolment 

, 


Wilson (8, 9) developed a technic for predicting enrolment from re- 


corded births by analyzing the trend over a period of vears between 
resident births and enrolments accruing from those births. This ratio was 


then used for predicting future enrolments from the ] 


atest recorded resident 
births. 


Developing the Ultimate Plant 


In arriving at the final recommendation for the loc 
ings in the ultimate school plant, W 
heretofore used. In his sury 


ations of the build- 
ilson (6. 8, 10) introduced a factor not 
eys he used three terms: the existing. school 
plant, the ideal school plant, the ultimate school plant. In the ideal school 
plant. the locations of all buildings determined as to 
capacity are located ideally without regard to 
actual locations, Then. following the evaluation o 
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the determination of the best uses to be made of the units of this plant, the 
ultimate school plant was developed as an adaptation of the usable existing 


facilities to the ideal school plant. 


Determining the Number and Location of Buildings 


Wilson (6, 7, 8. 10) developed a method for determining the number of 
elementary buildings in the ultimate school plant by using an optimum 
enrolment range for each school, and by determining thru zoning data 
the approximate area of residential land needed when saturated to provide 
the number of children within that range. Natural barriers and acceptable 
walking distances for children were contributing factors in the method. 
It is claimed that this method eliminates the necessity for accurate predic- 
tion of total elementary enrolment over a given period of time. The method 
Was used also for junior high schools in the New Haven Building Survey. 
Engelhardt (3) used this method successfully in a survey of elementary 
and junior high school needs for Northeastern Queens, New York City. 
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CHAPTER Ш 


Planning Procedures 


CHARLES W. BURSCH 


Tue planning, financing, and construction of an adequate and appropriate 
school plant is educationally important. very complex. requires large а 
of money, and takes months or years to consummate. There is a substantia 
body of literature dealing with the subject. However, it has been and s 
today devoted principally to what should be found in a school plant and 
how it should be financed. A portion of the literature deals with procedures 
in planning. It is concerned with devices for improving and controlling 
the processes necessary to give reasonable assurance that the many desirable 
participants have made their full contributions and that the facilities 
chosen by them will actually appear in the completed building. It is with 
this portion of school-plant literature that this chapter deals. . 
Current emphasis upon the functional aspecls of school-plant planning 
and upon the desirability of having each plant “tailored” to the specific 
educational program to be housed therein creates the necessity for follow- 
ing a carefully planned and detailed procedure. So does the presence of 
an increasing number of legally constituted plan-review and approval 
,agencies. Also the subdivision of architectural and engineering services 
into many specialties emphasizes the practical necessity to the school ad- 
ministration of control procedures. Each specialist should do his part but 
should not unbalance the whole enterprise by overemphasis of his specialty. 


City-School Districts 


The basic principles, as well as = 


pecific recommendations for each 
school, resulting from the planning 


procedure adopted by Detroit, Micni- 
Бап, were reported by Browe (1). A highly significant procedure for 


broad public consideration of and participation in their building survey 
report of the Cincinnati public schools was cited by Holy and Herrick (19). 
Changes in tentative recommendations brought about because of public 
participation were listed. Steps adopted by board of education resolution 
to implement the survey recommendations established a procedural pattern 
which involved provision of additional staff, the setting up of staff com- 
mittees, and the routing of committee responsibility thru the superintend- 
ent of schools. 

The Manual of School Planning for the City of New York (30) con- 
tained a division on planning procedure which designates routing of in- 
formation, plans, and decisions, and defines in detail what is to be included 
in required documents. Another New York City document on Operation- 
Maintenance Requirements for School Buildings (31) had a cwelve-page 
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section dealing with procedure upon the completion of a new building. 
The extent of effective joint planning between large city-school districts 
and community-planning bodies was reported by Grieder (17). He also 
described the machinery of cooperation found in some of the cities studied. 
Long (23) described staff committee organization and procedure in partici- 
pating in building planning in Portland, Oregon. Anal of community 
background data and involvement of school staff, community leaders, and 
à competent architect was recognized as important in the planning process 
by Church (8). How a school-building program is handled in Cleveland, 
Ohio, was discussed by Murphy 128). 
Frequent meetings of a survey committe p 
other interested citizens of the parish were found by White and Smalling 
(41) to help in solving building planning problems. Engelhardt (9) pointed 
out how the preparation and continuous revision of a building manual for 
à school district serves as a focal point for assembly and organization of 
the complex and ever changing materials pertinent to school planning and 


Construction. problems and procedures. 


e with groups of teachers and 


State Departments of Education 


Some state. departments. of education have emphasized planning pro- 
cedures both as a means of improving school plants and facilitating legally 
required approvals. The New York State Department of Сна De 
Stressed the importance of a cooperative study of local needs " porie ic 
participation by the Division of School Buildings and Groun s eda 
the planning period, defined thoroly preliminary drawings. unfinishe 
a d final working drawings and specifications, and 


Working drawings 
drawings an ^ 
minos e esented for review and approval. 


Stated how each stage was to be pr 
Carpenter (6) stated principles that should govern the development of 


а building program. listed types of information 10 be assembled, and in- 
cluded a checklist designed to facilitate the following of pp items 
from the recommendation stage thru preliminary plans a Шеп рр de 
final plans. His statement of precautions to be observed in voting bonds 

1$ quite c а. | | | 
The Mer» State Department of Education boe rna PAS 
clarified the relationship of the state to school-buil ing ~ en gave 
detailed information on the conduct of à building program. el исти 
State Department of Education (27) organized a on yng 
Procedures in a similar manner. he Oregon Srate арна s n p 
tion (33), under the chapter heading mrt и in 1 anning Se ой 
uildings," stressed planning steps. architectura _ services, pena o 
Planning information, need for community oe agent iw оле 
Procedural errors to be avoided. Similarly the W est ран таа 
choolhouse Construction (40) dealt with ee a А ing 
Program a.d the California State Department о ucation ocu- 
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mented agreement by parties officially concerned on basic planning бй 
siderations prior to authorization for the architect to begin production > 
final drawings and specifications. Wanamaker (38) explained how the 
Washington state aid for school construction program was worked out 
cooperatively on a long-term basis. Grieder (16) found that an мети 
pool of consultants drawn from the universities and соћечех in Colorat : 
was able to render complete and disinterested planning services to schoo 
districts at low cost. 


General Studies 


Devoted completely to procedure is the bulletin by Strayer, (371 dealing 
with planning for school surveys. This bulletin is the type of service in- 
strument designed to assist a school administrator, not familiar with 
survey practice, to conduct a thoro survey of his schools, Marshall (21) 
developed twelve steps des 


gned to be of assistance in тапу school-plant 
planning situations. He emphasized the need for each school to develop 
its own planning schedule. The песе sitv for school-building adaptations 
to accommodate changes in educational programs is emphasized һу Engel- 
hardt (10). He outlined planning steps to guide boards of education in 
effecting the desirable changes. 

The factors to be considered by a schoolboard in developing a plan 
of action in regard to plant provisions or improvements was presented 
by Perkins and Cochran (31). Foy (14) gave twelve suggestions on how 
to proceed in planning school buildings but emphasized that each com- 
munity must develop its own formula. Eleven steps in. planning were 
developed by Flesher and Holy (13) for assistance to communities that 
wish to proceed with a thoro study of their school-building needs. Kimes 
(21) emphasized the need for careful org. 
so that the school administrator can bett 
bility involved. r 

Holmes (18) undertook to assist school administrators understand the 
school-plant planning problem as a comprehensiy 
complete and practical outline with comme 
accomplish orderly progress, wide pa 


anization of the planning process 
er discharge the heavy responsi- 


e whole by means of a 
nts. Procedures designed 10 
rticipation, and critical evaluation 
of each step in planning school buildings were outlined bv Lewis (22). 
Engelhardt (11) gave ten categories of problems associated with planning 
building programs. He illustrated the discussion of categories with maps, 
diagrams, and floor plans. The detailed pl 


an of how the regional planning 
commission of Los Angeles County cooperates with school districts in 


the selection of school sites was described by Bursch (2). 

Because the problem of planning school buildings is bevond the com- 
petence of any one individual, Miller (26) assigned the role of coordination 
to the superintendent of schools and 


specific areas of planning to others 
having specialized competence. A significant report of the plaaning pro- 
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cedure used for a specific school plant was made by Kilham (29). Bursch 
and Reid (1) devoted almost an entire book to the procedure of administer- 
ing a planning and building program of a school district and encouraged 
school administrators, planners. architects, and engineers to find original 
solutions in terms of local situations thru independent and creative thinking. 
The National Council on Schoolhouse Construction (29) stressed. the 
process of school-plant planning as a cooperative undertaking involving 

ing school-building programs were 
assurance that capital out- 
a the building plan- 


many persons. Twenty steps in planni 
developed by Gregg (15) as a means of giving 
lay funds would be well spent and to assist in maki 
The considerations necessary to produce a 
re discussed by Sohn (36). He especially 
authorities and to the 


ning program continuous. 
community type school plant we 3 
stressed the relationship of school planning to zoning 
development of the neighborhood concept. 

How integration of the contributions of many persons and groups was 
achieved to produce а functionally designed school building was reported 
by Fawcett (12). Whitehead (12) explained stages of work in educational 
planning. with special reference to the 
place of educational consultant services. How orientation of a school super- 
intendent and an architect to the complex problems involved in planning 
а high-school swimming pool could be accomplished was reported by 
Chastain and Weihe (7). Weaver (39) recommended the use of seale 
models of equipment results in superior shop layout arrangements, His 
suggestions and illustrations made use of that method practicable. Bursch 
(3) pointed out the importance of the local school-plant staff composition. 
organization. and assignment in assuring that appropriate facilities are 


provided. His ten-point program of action and conclusions stressed. the 
mi procedures and control technies as the most 


t of the school superintendent's responsibility 


planning preliminary to plant 


need for improving plannit 
promising basis for fulfilmen 
m the se Е 

athe school-plant field. 


Summary 
of experienced school-plant personnel have 
Published their ideas on planning procedures Rue ит паше 
ave reported evaluations ог results of the pu ү e i ү: : б 
that many school districts. especially those in Ше E e € зар по 
Published descriptions of the planning drei pn Ios sig E ^! 
Scarcely be doubted that the publication of such reports would tacihtate 


Progress in school-plant planning. 
at this time. how 


he tvpe [ 
ifficient procedural detail to be of real 


a program involving manv 
attention to the question of 


А substantial number 


Of even more value ever. нета he the pien «ы 
Publication of more reports of ! done by Seagers (55) In his dis- 
Serlalion. In this study he gave 9" 
assistance to those who embark seriously upon 
Planning participants. He also gave substantial 
Values accruing because of wide participation. 
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CHAPTER IV 


The Elementary School Cla 


CARL PAYNE 


"Tur elementary classroom is the first school home of children embarking 
upon the school career. Because of the invaluable and lasting ште 
of first experiences, there is a growing feeling that more attention = sine 5 
be given to planning this room. Very little research of a formal hue là 
available to substantiate the idea that recently constructed. elementary 


4. 


classrooms are more effective in providing a better basic educational pro- 
gram. There are. however, many opinions that much progress has been 
mid in the thinking of what constitutes a good elementary classroom. 
Simon (28) and Engelhardt (10) pointed out that the problem of housing 
children for educational purposes is a human problem concerned primarily 
with the child. Simon (28) stated that younger children present the more 
intensified problem because of the Importance of first 
child's development. Engelhardt (10) indic 
classrooms to meet their needs and those 
be challenged not only to improve the 


impressions in а 
ated that when teachers plan 
of the children, the teachers will 
physical environment but also to 


consider the philosophy of education and the effectiveness of the whok 
teaching process. 


General Features of the Elementary Classroom 


According to Engelhardt (10), certain aspects of the planning process- 
such as human relationships and the design of a classroom in terms of all 
aspects of child development, are usually ignored. Perkins (25) reported 
that the child should be prepared to live happily and the classroom should 
give him adequate tools with which to le: 


arn. Ramsey (201 concluded па! 
there is no such thing аз a wholly desirable classroom ах the human 


element insures that no classroom will ever meet perfectly the needs of 
all the persons who will use it thruout the years, 
It is apparent that classroom standardization is f. 


ast decreasing. Reavt? 
(271 thought that the feature o 


f school buildings presenting the greatest 
problem in functional planning is the classroom. He attributed the excel: 
lence and the rapidity of progress 
planning. Sutherland (291, Wilso 
standardization in classroom size. 
school plant was ге 
He condemned the 
elementary use. R 
possess flexibiliiv. 

The Department of Elementary School P 


in school construction to functiona 
n (33). and Ramsey (26) opposed апу 
Wilson (33) stated that the elementary’ 
nerally in poorer condition than the secondary school- 
practice of turning the old high-sc 


hool plant over 10 
amsey (26) pointed out that the ide 


al classroom should 


rincipals and the Research Div 
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sion of the National Education Association (20! sent ont a questionnaire 
to а random selection of twenty-five princ 
teacher: 1915 to find out what building facilities they believed should 
ementary-school program. The report indicated 
d classroom space. More outdoor 


ipals and sixty-three classroom 


1n 
be provided for a modern el 
that the most desired item was increase 
area and additional and adequate storage space ot 
Many of the teachers and principals 
toilet facilities for each room 


play and recreation 
different kinds ran a close second. 
expressed an opinion in favor of separate 
and a sink with hot and cold water in each classroom. 

Ramsey (26) discussed the advantages of first floor location for elemen- 
y (3) pointed out the influence of en- 
of the elementary program. Heffernan 
shown greater prog- 
d educational environ- 


tary classrooms. Baxter and Bradle 
vironment upon the effectiveness 
(13) found that no field of educational endeavor 1 
ress in recent years than that of creating improve 
ment. 


Size and Shape 
room size and 


determining cl: 


Y di ^ у 
Perkins (25) discussed the elements 
ntary classroom was 


of the traditional eleme 
] that the classroom need not be rec- 
‘mentary classroom 


arrangement. The inadequacy 
Pointed out by Otto (23). Не state 
tangular, There is considerable agreement that the ck 
size should be increased. Licuallen ( 16) found that thirty square feet per 


Pupil is the minimum amount of req exclusive of wardrobes 
or cloak rooms. Elsbree (9) recommended from twenty-six to thirty square 
feet per pupil for those elementary grades above the kindergarten. and 
] for the kindergarten. Simon (28) suggested a 
set for the elementary classroom. Suther- 
of specific class size. He is 


uired space. 


тү square feet per pupi 
Minimum width of twenty-six fe 
land (29) omitted any “recommendation | 
оррожед to any standardization in classroom size. 


n e 
eatures and Equipment 
d for all primary classrooms by 


eparate room designed as a laboratory for 
for the intermediate grades. Ramsey (26) 
ial features as an elevated floor for 
ains. The American School 


A separate workroom was recommende 


Otto (23), He advocated а = 


art. handicraft. and science 
uses А : 

Ugzested a workroom with suc h spec 
OCcasianal use as a stage and sound-proof curt н. не 
Board Journal (2) described the equipment and special features of a wor 


alcove, Fawcett (11) discussed а project room for use by elementary 

children, both primary and intermediate. He found that sliding glass doors 

Separating турш room and the main classroom shut out noise and 
g : 


er EC 
nabled supervision. 


Beard and others (4) and Swanson (15). and McClure (18 


recommended direct access 10 from the classroom. Beard and 
ded ал ss Е : ne 
Others (4) advised ramps t° around level instead of steps. Ramsey (26) 
~ A a = e м с 
ә 


Hosler 


the outside 
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found that the adjoining outdoor classroom is gaining in popularity = 
cause the development of certain skills and knowledge is impossible in the 
indoor classroom. | 

Heffernan (13) pointed out the advantages of having the € 
terrace adjacent to the classroom on the same leve] as the classroom. * би 
advocated a shelter to enable greater use of the outdoor area айаш е 
classroom, pointing out the health advantages of outdoor study and p e 
Begg (5) described the Manhattan Beach School in California where E 
entire side of each classroom is glass-framed in steel. А wide sliding stee 
and glass door can be opened so that the classroom includes an adjoining 
individual terrace. He found the close relation of indoors and outdoors 
extremely successful in the warm climate. 

Marsh, Smith, and Powell (17) recommended an outside work terrace 
of cement. Payne (24) suggested asphalt or similar surfaces for some 
portion of the ‘play area to permit play out-of-doors following a shower. 
It is generally agreed that play areas adjoining elementary classrooms 
should have some turf area, and some asphalt space, Beard and others (4) 
recommended some space for planting. 

The Michigan State Department of Public Instruction (19) recommended 
pupils project Storage as a necessity in the elementary classroom. It found 
that the need for the large general Storage is lessened when elementary 
classrooms are provided with sufficient cupboards and shelving. Nichols 
(21), Elsbree (9), Credle (8), and Lieuallen (16) favored project lockers 
or cubicles. Credle (8) described the optimum size for storage chests and 
discussed the best location for them. The American School Board Journal 
(2) reported that recessed cabinets and modern н 
provided adequate Storage space in a primary school when cupboards in 
the cloakroom were available to the Pupils as well as to the teacher. Beard 
and others (4) recommended storage Space under window seats in class- 
en years of age. Elsbree (9) found 


advisable a narrow counter with adjustable shelves constructed along the 
wall under the windows. 


ly constructed bookcases 


a wardrobe, or а cloakroom for each cla 
Board Journal (2) indicated th 
a continuous built-in bench bel 
in satisfactory use, Ramsey (2 
classroom were a substitute for 
The American School Board Journal (1) 
for boys and girls in the elementary classy 
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Ssroom. The American School 
at individual numbered locker boxes with 
ow, running the length of the ‘walls, were 
6) pointed out that lockers outside of the 
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Swann (15) indicated a preference for adequate centralized toilets for 
primary school. McClure (18) found that the washroom and toilet room 
located off the work alcove an efficient arrangement. Otto (23) indicated 
that the individual toilet room was preferred, with the possibility of a 
Separate toilet room for boys and girls above the third grade. Beard and 
others (4) reported that one toilet room for boys and one for girls for 
all classrooms from grade one thru grade six was the choice of many 
elementary teachers. Tallman (30) advised special toilet facilities for 
each of the several grade levels—kindergarten. primary (1-3), and upper 
Erades (4.6), Fawcett (11) described the elementary classroom that had 
à common toilet for boys and girls leading off the clothing room. Elsbree 
(9) noted that toilet facilities in the primary classroom probably have 


their greatest usefulness in grade one. 

Credle (8) and Vincent (31) recommended a lavatory and a drinking 
fountain for each elementary classroom. Begg (5) described the Man- 
hattan Beach School which was equipped with a sink in each classroom. 
The American School Board Journal (2) described a primary school that 

ad work alcoves equipped with a sink adjoining each cloakroom. Ramsey 
(26) included a drinking fountain and a sink as essential equipment for 


each classroom. 


m Hosler and Swanson (15) found th i 
garten was of value when the room was used for community purposes. 


Sutherland (29) pointed out that movable partitions in a modern class- 
room assist the school to adapt itself to the changing needs of teaching. 

^ppa (7) indicated that the trend is toward less chalkboard and more 
display space. The American School Board Journal (1) described a front 
Wall of a classroom equipped with reversible tack and chalkboards of the 
easel type and swinging chalkboards. It pointed out that light cream color 


о ~ 
т chalkboards had some advantages. 
derneath were recommended by 


RuilLin work benches with shelves un 
lic Instruction (19). Knee-and-toe 


the Mise 

i * Michigan State Department of Pub Vidi vic une 
oom were advised, and wall cupboards and tool racks over the benches 

sed, i | 

Vere recommended, Натоп and Smith (12) pror out that сезү рез оЁ 
*quipme i ]v in the planning so that proper 
nt s mined early 8 6 

should онен chalkboards, and bulletin 


electri 3 
lectric Outlets, drains, gas and water lines. 


oards $ ; placed. McClure (18) indicated that work alcoves 
ea cag pa d sandtables. 


Should а ћ 
то workbenches an . 
aie sanies ™ по feet of bulletin board space at 


Tuner (6) advocated twenty runnin ам 
ast four feet high. Оно (23) recommended some built-in shelves, closets, 
gh. 


and drawers. He pointed out the possibility that there has been too much 
uilt-in equipment and advised the consideration of book shelves on wheels, 


45 permitting greater flexibility of use within the a WM 
th Пеу and Wiley (32) indicated that there is a demand for furniture 
at Y 


at a stage in one end of the kinder- 


he program of the modern school 


is moie effective in carrying out t 
25 


Review ОЕ EDUCATIONAL RESEARCH Fol. ХИ Noe T 


and is functional from the standpoint of the needs of the growing child. 


H 


Movable furniture was advocated by Nichols (21), Begg 15). MeClure 
(181. Lieuallen (16). and Fawcett (11). Nichols (22) discussed those 
aspects of planning that are peculiar to the nursery schools, largely dis- 


regarding those common to all school buildings. Ramsey 


{ 


») advocated 


that children’s sizes should determine the height of all facilities such as 
sinks. cabinets, blackboards, pictures. and so forth. 
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CHAPTER V 


Planning the School Building for Community Use 


DON L. ESSEX 


For years educators have been advocating that the school plant be de- 
signed to provide not only for the educational needs. but also for many, 
if not all, the social, civic, recreational, and cultural needs of the entire 
community. It is felt that if this can be done, in many instances inefficient 
utilization of public buildings and duplication of costly building materials 
can be avoided. Furthermore, it scems certain that as the school and m 
munity draw closer together, interest in and support of the regular schoo 
program by the community increase accordingly. : 

Notwithstanding this widespread interest in planning the school building 
for community activities, few writers in the field of school-plant planning 
have come to close grips with the problem. That is, there is very little 
literature on how to plan the school building for community use. | 

The most ambitious attempt to define and describe the community schoo 
plant was undertaken by Engelhardt and Engelhardt. (3) Their volume 
deals primarily with large school districts and is centered around adult 
activities. Many illustrations of rooms and other plant areas planned fo! 
various types of community activities are given, and examples of com- 
munities which have organized programs of community interest which аге 
housed in the school building are discussed. This book is helpful to large- 
fairly wealthy districts, but has only narrow implications for relatively 
poor rural communities where the school building may be the only public 
building in the community. 

The New York State Department of Education (18) was concerned 
primarily with rural school districts and pointed out that few if any 
additional facilities over and above those commonly found in а well- 
planned school building are needed to take care of the usual community 
activities. Many rooms can be used dually by both school and community- 
Five factors must be given careful consideration: (a) location in the build- 
ing of facilities used by the community, (b) distribution of heat for unit 
and room control, (c) provision for adequate storage space for equipment, 
(d) special appointments and service features, and (e) provision for toilet 
facilities, 

Perkins and Salmon (19) agreed that regular school facilities can be 
used for community affairs and said that special rooms for community 
purposes are a luxury. Regarding extra costs involved in planning a school 
building for community use, Essex (5) emphasized that separate plants to 
take care of community needs would be a far more costly proposition- 
Hamon (8) drew plans for a small community-elementary sch»ol building 
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and called attention to the following features: (a) multipurpose room: 
(bi large stage: (c) kitchen for school lunches, community suppers, dnd 
homemaking: (d) handicraft room; (e) library; (f) health room; (g) 
gate to close off classroom portion of building; and (h) work counter, 
storage, and display board space in each classroom. McCharen (15) said 
that the school library should be a vital part of neighborhood life and 
ary for both school and community use. 
nity should provide its own list of 
hose not cared for by community 


discussed the planning of the libr 
Engelhardt (2) said that every commu 
common problems and concentrate on t 
agencies, 

Schott (20) listed the adult organizatior 
Properly he housed in the school building, and developed a measuring 
“community service area” school plant. This 
ar to the planning of a school 


ns having activities which сап 


Чер ‚ 
г vice for evaluating а 
evice с х il i 

ice contains no items that are peculi 


pl 


ant for community use. 


Fo А Е 
od Service and Preservation 


Marshall. (14) reported that food service for community affairs can be 


i етед without extra facilities being 
p o Pete] Council on Schoolhou 
еы es types of food service facilities: (ат d ама etin 
Servi ining facilities planned for table service: А сотр а prepara 1015 
vi Vice, and dining area planned for cafeteria service; (c) kitchenette type 
E food preparation, but dining provided for in the classrooms, assembly 
oe gymnasium, or other area which is used during the major portion 
и day for other purposes. and (d) central food pd ны pie 
d ool lunch departments in school systems with facilities tor пе ha oe 
is ning in each school. Credle (1) pointed out that the community а поо 
5 the logical location for the community cannery. the food dehydration 


pla: Е 
St, and the quick-freeze unit. 


provided. 
se Construction. (16) listed four 


a) complete preparation, service, 


Sel 
100l-Community Recreation Programs 


Нје; : 1 aunity planning for 
ite (10) li lements im school-comm y pla g 
) listed three ele 3—usually served by an ele- 


СстеаНоп; (Т гоћђогћоод playgroun р 
Н entary ee IE = tiiden; (2) district recreation ceter 
constellation of neighborhoods, including such facilities as swimming pool, 
ienie ground, gymnasium, large athletic field, batteries of tennis cdd 
ordi regional place of recreation—beach, lake, cpi ас na ы 

ра У have no facilities of this character to offer. = | г : 
c ted out that school recreation facilities must be specia, y planes or 
т ically and аде- 


munity ; ге the dual role econom 
Juately у use if they are to serve 77 "grounds": смо јен 


trol] Graff (7) suggested two | “able to the school; the other, 


e : i 

os by other community agencies: { the school. 

* the complete administrative control oi the $ 
29 
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The National Recreation Association (17) suggested dual use of many 
rooms. such as kindergarten rooms for glee clubs, drama clubs, orchestras 
and the like: assembly hall for indoor baseball, bas ketball, and volley ball. 
Gymnasiums. auditoriums. homemaking rooms. shops. music rooms. 
libraries, cafeterias, teachers’ rest rooms can be taken over for idu 
with little change beyond the addition of storage closets, The Association 
also listed the following rooms as essential for a good school-community 
recreation program: quiet game room for cards. parchesi, chess, checkers. 
ete.: active game rooms for basketball. punching Бае, Indian clubs. сте: 
billiard and pool room: lounge: reading room: check rooms. 


The Neighborhood-Primary School 


With the extension of the school program downward to include pupils 
of nursery school age and with the increase in traffic hazards, particularly 
in congested residential areas, much attention has heen given during the 
past two years to the planning of neighborhood-primary schools. 

Hosler and Swanson (11. 12) pointed out that the neighborhood- 
primary school brings home and school closer together; may be made an 
integral part of and serve a comp 
area: can be less institutional 
tional school; and that. with 


aratively small homogencous residential 
in size. scale, and program than the tradi- 
automatic heat control. a matron may be used 
instead of a man custodian, They described a proposed neighborhood- 
primary school building for Allentown. Pennsylvania. Hart (9) recom- 
mended small neighborhood-primary schools for ages five to seven located 
at strategic points a distance of three. four. or fixe blocks from large ele- 
mentary schools. These would be one-story buildings, containing from 
four to six classrooms with low ceilings and window sills. having few 
accessory rooms, and located on small sites, Engelhardt and Hugeard (4) 
described this type of school as a home-school unit for nursery. kinder- 


garten, first- and second-grade pupils, and pointed out its value gs а 
community center. 
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CHAPTER VI 


School Lighting 


PAUL W. SEAGERS 


The chapter on school plant lighting by Gibson (6) in the February 1945 
issue of the Review or EpvcaTioNAL RESEARCH is still one of the best 
sources of information today on school. plant lighting. The quality of 
light as determined by a balanced brightness is receiving more attention 
than any other phase of lighting at this time. However. higher levels of 
intensity are being used. with the National Council on Schoolhouse Con- 
struction (15) recommending twenty to forty foot-candles depending upon 
the type of activity. 

Logan (14) went back to nature to determine comfortable seeing condi- 
tions. He divided the entire field of vision into six horizontal zones and 
by means of a flux meter he was able to determine the distribution of light 
in those zones. He said that research has shown that the eyes work with the 
field of view as a unit and, therefore, engineers should treat it as a unit. 
Harmon (8) took issue with Logan and some other engineers and said 
that to produce efficient vision and comfortable seeing. ‘the illuminating 
engineer must be concerned with more than quantities of light and distri- 
bution of these quantities. He must be concerned with qualities for given 
tasks based on sound visual physiology for that task. He must know the 
total physiological effect of the light media with which he is working. He 
must plan for today’s efficient seeing in terms of tomorrow’s ocular com- 
fort as well. He must not be a mathematical manipulator of the physical 
media for producing light. but a human engineer in the field of visually 
centered activity. The Harmon technic of classroom lighting. as it was set 
up in the Rosendale School in Austin, Texas, was described in an article 


by Whitcomb (22). 
Daylighting and Classroom Lighting 


A number of technics in providing visual comfort and efficiency in the 
classroom have been either tried or advocated thruout the country. “Haskell 
(9) recommended sixteen ways of daylighting a classroom, among which 
are the sloped ceiling and louvered awning and the directional glass block- 
Paul (18) wrote a book in which he described the use of a directional icm 
block and attempted to show that the brightness of that block at practicall y 
all positions of the sun is well within the дебен бей tolerated brightness: 
Wright (23) suggested bilateral lighting with clerestory windows on one 
side. He also suggested fourteen-foot ceiling heights, four-foot window si 
heights. fixed louvers of metal for all windows, high reflection factor paint 
on the window sides, 80 percent reflection factor paint on the ceilings. 5° 
percent to 60 percent reflection factor on the walls and 40 perctnt reflection 
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factor on the floor. furniture, and woodwork. He would eliminate all glass 
panels in doors leading from classrooms directly out-of-doors to reduce 
brightness contrasts in the room. He suggested also painting blackboards 
and chalkboards to harmonize with wall color. 

Allphin (1), in setting up an illumination experiment in a Massachusetts 


school, attempted to reduce the sky brightness at forward angles. He 
high reflection factors and had the lights 


a special lighting indicator fastened to his 
as a simple light meter with a special face 
which hid the needle when the meter was receiving an approved amount 
of light, but which became visible when there was not enough natural light 
in the classroom. Gibson and Sampson (7) emphasized that the schools 
need a visual environment that makes “seeing comfortable, easy, and fast.” 
Areas of either high or low brightness should be kept to the smallest area 
practicable. If they cannot ђе eliminated or corrected they should be kept 
as far from the line of sight as possible. Biesele (2) stated that it is 
desirable that the average brightness of the visual task be slightly greater 
than, but not more than, three times as great as the balance of the central 
field. He said that artificial lighting systems must fulfill the same require- 
ments as the natural lighting systems; therefore, there should be enough 
light on the work to provide satisfactory brightness levels, and brightness 
ratios in the field of view should be within the same limits. . 
Darley (4) thought that the provision of seeing conditions in the class- 
room should not be predicated upon the needs of tough, normal eyes. 
ut upon those of the most sensitive and defective eyes in the group. He 
Said that some of the common complaints about the higher intensities 
furnished with fluorescent lighting is not due to the fact that there is МА 
much light but from the high disturbing brightness ratios within the fiel 
of vision of the individual. Bursch and Gibson (3) said that natural light 
is not superior to incandescent or fluorescent light for critical seeing 
Pursoses, The kind of light, within the common limits of natural or day- 
light and artificial light from incan orescent lamps, has no 


descent or flu | 
БИР ; Я iw d how 
Significant effect upon the seeing process. The important thing is not 
much light is striking the task 


but how much light is being reflected back 
from the task. 


selected appropriate colors with 
monitored by a pupil who had 
desk. This lighting indicator w 


Brightness Ratios 
James (13) paid particular attention to the brightness ~ > йш 
the entire visual field. He also showed that altho fluorescent as = S 
Very expensive they consume at least 40 percent less aee | ed 
Candescent for the same illumination level and, there ore, ny анин 
9f approximately ten years. the over-all costs of em E Em 
fixt s у i hat of incan escent fixtures. 
ures w roximately tha 4 

МИ иы Jlumination has a profound psychological 


(17) said that the lack of proper i M 
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effect upon children. Children cannot be blamed for not liking school if 
their classrooms are dingy with dark woodwork and drab walls. Drudgery 
can be taken out of school work in bright cheerful surroundings. He 
suggested the use of a semi-indirect luminaire which directs about 60 
percent of the light upward and 40 percent downward. The Illuminating 
Engineering Society (12) discussed the comfort-discomfort threshold 
and furnished a table which compares the actual brightness of light 
sources with the established tolerable brightness of these sources and also 


goes more fully into brightness ratios. 


Principles of Good Lighting 


Altho there have been a large number of applications of the principles 
advanced in the material reviewed above, only four outstanding applica- 
tions have been selected for this chapter. The lighting of the offices and 
library of the Harvard School of Business was one of the better applica- 
tions. It was described by Holway and Jameson (10), The research group 
in charge of this demonstration set vp a list of work rules as follows: first, 
all sources of glare should be eliminated: second. the lighting should be 
distributed evenly over working surfaces and as far as possible thruout the 
entire room; third. the quality of light should be such that it is neither 
unpleasant nor uncomfortable over long periods of visual work; and fourth, 
the amount of light falling on the working surface should be of the order 
of 20 foot-candles. Another outstanding example of proper applications of 
good lighting principles is given in the report of a two-year study made 
jointly by the Public Buildings Administration and the Public Health 
Service under the direction of the Federal Works Agency, Washington 
D.C. (5). For this studv the environment of a card punch subsection of 
the Bureau of Internal Revenue was changed by bringing up to the proper 
light reflection factors the ceiling, walls, furniture, equipment, and floors 
of the room. Studies were then made of the percent of errors of the en 
ployees. the turnover of employees, and the psychological effect of the 
new environment. New fluorescent lighting was added, which gave not 
only a higher intensity of illumination but a much better general distribu- 
tion. т 

Putnam and Anderson (20) discussed the application of good lighting 
principles to the rehabilitation of classrooms at the East Cleveland, Ohio- 
and Cleveland Heights. Ohio schools. as well as selected schools thruout 
the United States. Their pictures and descriptions of before and after 
rehabilitation are excellent. They also set up a comparative cost analysis 
for lighting new school classrooms. as well as for relighting existing clas* 
rooms. Putnam (19) showed the application of good lighting principles 10 
drafling rooms at the Case School of Applied Science. The need for = 
higher genera] level of illuminetion and the reduction of reflected glare 28 
especially significant in drafting. rooms. 
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Febru 
ary 1918 
y 19 SCHOOL LIGHTING 
Amon 
denies” m general pamphlets on lighting schoolrooms. two are o t 
Benni E first ri Teaching about Light and Sight published by c 
al Education Associati (1 s di ; 1 
Б | ociation (16) and the second is i 
ee р Ms (16) | s а more technical 
Ls у 1 amphlet, Ол Lighting School Rooms publish 1 
ча Office of Education (21). i aini 
MER all technical infprmation conce 
(11) is an authoritative guide. 


rning illumination the 1. E. 5. Hand- 


Summary 
ырен research. agrees that the intensity of lighting at desk 
e mia ig pe son lie somewhat between 20 and 30 foot-candles. 
Gore sue es ! етей brightness: The brightness of the luminaire should 
ай the vom їп ш range of tolerated brightness for that particular fixture 
жиа: E : | h be installed in. as found in the tables of the J. E. S. 
tol ig Aena oy Баш}, There should be a maximum ratio of 3 
sürtmesi Ой ч " шй surroundings; 10 to 1 between the task and remote 
ДИЙ ЯО ~ y о : sie! luminaires or windows and adjacent surfaces: 
with the ir nyw rere within the normal field of view. This calls for ceilings 
itur end tak ec y factor of at least 85 percent. walls 60 percent. wainscot- 
АП кнр 3 percent, floors and furniture 30 percent to 40 percent, 
ачат oards at least 20 percent. 
in the у не Control —Many efforts have been made to control the daylight 
Bilateral assroom and give a better over-all distribution of natural light. 
Bock + о. clerestory lighting as well as the use of a directional glass 
каше aflles, screens. outriggers. and other equipment have been used 
essfully under certain conditions. At the present time they are not 


нн for all situations. 

аи Пура и of the t ype of i 

tid ane will unbalance the illumination in any 
intenance program 1$ à must for all schools. 


^ 


~ of illumination a poor maintenance 
room. А good checking 
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CHAPTER УП 


Heati — 

eating, Ventilation, and Sanitary Facilities 

D 1. О. FRISWOLD 

URING tl А 

ments in s riod covered by this review. the most noteworthy develop- 

(a) the publi MG: ventilation, and sanitary facilities appear to have been 

and sonlar ation of the New York State Education Department heating 

Panel) pei recommendations, (b) widespread interest in radiant 

ection, АЛ, ing, and (с) reports dealing with the study of airborne in- 

tion, the att оа great deal of space has been devoted to heating and ventila- 

atte sive $ Mesi i i i 

ntion given to sanitary facilities in the literature of this period 


аз been negligible. 


New x 
ork Heati МР А 
Heating and Ventilaiing Recommendations 


5 Essex 

lon ені n бад how New York State in 1940 amended its ventila- 

Should not } н quire merely that plans for any school construction project 

Was made и approved by the commissioner of education unless provision 

tain healt} " them for heating and ventilation facilities adequate to main- 
alls, Mul and comfortable conditions in the classrooms and study 

presented by the 


New York action was 
seussion of 


: The ы 
State нн complete report of the ! 
e (эски Department. (41). This report contains а discussio 
ysiological and psychological objectives involved in providing a 
s of perform- 


Satisf 

Slactory : : 

ance y thermal and atmospheric environment, standard 
ations needed to implement the 


new gods methods of attainment. The regul 

Novemb utory requirement were adopted by the Board of Regents on 

rum ondin 16, 1945. They specify design ope ratures and cor- 

3 ng room air temperatures to be met for various Lypes of space or 
ire gra 


le = 
ve 
Sof aai 
: activity 5 Е 
: y i tivity, a maximum alr temperatt 
nches above floor, and that air velocities 1n 
ute. Where schoolrooms are use 


о 
Sixt 
shal] 
Тө DOE ex ; 
3 exceed twenty-five feet per mu с 
пау ђе required. 


Sum 

m s à 
er, air-cooling equipment 1 red. и 
Js and quality. provisions are as 


nic feet per minute per 


nge of ten си! 
ther а design factor of 


1.1 
* In. class 
assrooms. a minimum air char 
in mild wea 


Occupa а 
М бед а effective thermal operation 
2. In y 1 is desirable. 
ite for close a 
nding Ја shall be provided in oF 
ion in rgely upon wall exposure, 
ТЫ тор mild weather. P А 
Entrati ms where there is danger of toxic substa 
icas or where odors are likely to he strong 


a minimum air change of ten cfm 
odors. ‘Additional air change. 


ssembly, 
uired for effective thermal 


der to remove 
may be red 


a 
ере 
nces occurring in large 
or where overheating 15 
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likely to occur. special ventilating equipment, adequate to relieve the situation 
and entirely independent of the ventilating system serving the rest of the 
building, shall be installed. А 

4. With plans and specifications, a brief, clear. and nontechnical description 
of the heating and ventilating system together with instructions for operation 
are required. 


The regulations are aimed at two objectives: (а) to provide proper 
thermal conditions, and (b) to eliminate odors and toxic substances from 
the atmosphere. Relative humidity is regarded as relatively unimportant. 
Recirculation of air is considered to have no value except to preheat 2 
cold unoccupied room. Air disinfection is regarded as important but it 15 
felt that at this time no recommendations can be made or standards sel 
for controlling air-borne infection for lack of adequate reliable data. 


Radiant (Panel) Heating 


A great deal of attention has been given to radiant or panel heating in 
technical and nontechnical publications during the period covered. by 
this review. Only a sampling of the less technical references can be men- 
tioned here. | . 

Alyea (2) presented an overview of what radiant heating is. how 1 
works, its advantages, lypes, problems of design and control, and how 
ventilation may be provided in connection with this type of heating system. 
Kump (31) among others described applications of this system to school 
buildings. The advantages and disadvantages of radiant heating, and cont 
parisons between this and other systems of heating have been treated by 
several authors, Hayes (18) described radiant heating briefly and enum: 
erated some of the advantages claimed for it. Bursch (7) presented the 
opinions of sixty-five school architects regarding the use of radiant pancl 
heating. He reported that the trend in California is toward this type of 
heating for school buildings. Druse (13) suggested that the emphasis ОП 
radiant heating has created the erroneous impression that other heeting 
methods will soon be obsolete. Lewis (34) pointed out that warm air a$ 
well as steam or hot water is a carrier of heat that сап ђе employed 1" 
radiant heating systems. The advantages of radiant base boards (20, 29) 
appear to be warmer floors, greater cleanliness, lower under-ceiling 
temperatures, elimination of drafts, reduction in fuel consumption, and 
full utilization of floor Space as compared with small tube cast-iron radia 
tors installed in open recesses under windows. Robertson (44) enumerated 
the advantages of electric radiant heat which he maintained is economically 
practical on electric rates of one cent per kilowatt hour. 

Tt is of interest at this time, when the application of radiant heating 
to school buildings is receiving so much attention. to learn that the earliest 
true radiant heating system thus far found in this country was installe 
in the floors of a two-story, four-room schoolhouse in Glen Parks, a tow? 
which is now part of Gary, Indiana (10, 20). у 
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Control of Air-Borne Infection 


Accordi i 

bom cee sa ipa pa o ae. (3) the control of air- 
fa с. ү : d new feld of environmental sanitation 
Y prove as important to human health and welfare as has the 
control of disease-producing bacteria in milk and water supplies. Answers 
vii m) seh vo two basic questions: (a) In what places, and under 
E decens ааз the problem of droplet nuclei of sufficient importance 
"D. » specific. programs of control? and (b) Where control of 
Е > content of air seems desirable, what methods are most effective 

and most economical? 
И | je presented an excellent overview of current issues and the 
ien is i revealed by a study of seventy-two references dealing 
e bx e aspects of airborne infection. He attacked the argument 
е уем akan of respiratory infection is undesirable because it may 
ew H ‹ ple immunologically soft ; supported the thesis that the money 
ЕЕ Prem measures shrink to comparatively trivial figures com- 
edt 4 what it costs to leave air-borne infection uncontrolled; and ad- 
m ле conolustan that the means, consisting of ultra-violet radiation, 
i aoe measures, and the use of germicidal vapors of hypochlor- 
је я and of propylene and triethylene glycol, were at hand to render 

‚ Safe for human occupancy. 

rh ш Journal ој the American Medical Association (25) reported that 
amount of air-borne infection is greater than it was formerly believed. 
“ne studies conducted by or for the army and navy during the 
years such as those reported by Wheeler and others (52), and Bigg, 


Jennings, and Olson (4, 5, 24), all produced encouraging evidence that 


air-borne $ 2 z 
S borne infection can be controlled in some measure. However, a cau- 


tious, critical viewpoint regarding the effectiveness with which air-borne 
e been controlled was expressed by the Commis- 
) and the National Research Council (37). 
pathogenic bacteria and viruses and as 
by ultra-violet radiation 
r samples collected 


nections can now or hav 
Sion Air-Borne Infection (11 
" sd. зери both as a carrier of : 

‘Id of air-borne pathogens from destruction 


and germicidal vapors, according to Mudd (36). Ai 


by Buchbinder and others (6) in six New York City schools indicated that 
was largely influenced by the 


th H B . 
* average number of bacteria in the air i 
16) maintained that the only 


ar . 
ae of dust that was present. Harris ( 4 at Ed 
ective way to remove fine particles, less than one micron in diameter 


that constitute 80 to 90 percent of the total particles suspended in the air, 
Is by electrostatic precipitation which has proved successful in the Layden 
ommunity High School, Franklin Park, Illinois. 

Successful results in using ultra-violet radiation in elementary schools 
n Swarthmore, Pennsylvania was reported by Morey (35) and in Cleve- 
and, Ohio, by Hodges (23). Wells (51) reported recent data from the 
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Germantown Friends School and the Swarthmore elementary-school ex- 
periments that indicated that ultra-violet radiation in classrooms reduced 
the spread of chickenpox, measles. and mumps to susceptible pupils. 
Seagers (47) described in detail the important studies of ultra-violet 
lighting now in progress and projected at the New York Cato-Meridian 
Central and Port Byron Central schools and presented the tentative con- 
clusions reached on the basis of this experiment to date. Perkins and 
others (43) also reported on this experimental study. The results were 
promising but not conclusive, and further experimental investization is 
needed to ascertain satisfactorily the effectiveness of ultra-violet irradia- 
tion and other methods to control air-borne infection in a school environ- 
ment. Pleasantville, New Jersey, was reported (22) as the first community 
to have embarked on a three-year communitywide test of the use of ultra- 
violet rays to disinfect the air inhaled by school children. Yates (53) 
claimed that forced ventilation caused an increase in the absences of high- 
school pupils due to respiratory illnesses. 


Factors in Body Health and Comfort 


Seagers (46) pointed out that the comfort and health theory is concerned 
with (a) relative freedom from air-borne infections, injurious chemicals, 
and dust; (b) motion of air; (c) temperature; (d) humidity; (е) draft 
sensation; and (f) removal of odors. Nelbach (38) presented a well- 
organized summary of current best thought regarding standards for school 
heating and ventilation and suggested that the expression “thermal and 
atmospheric conditioning for schools” be used in place of the term “school 
heating and ventilation.” 

Gilmer (15) described the psycho-physiological principles of bodily 
temperature adjustment and the mechanism of the skin that operate in the 
perception and control of body temperature changes. Keeton (26) an 
Tasker (48) joined in this discussion, and called attention to ed. lier 
studies and reports of body temperature sensitivity and control. Adlam 
(1) maintained that the concept that warm ambient air is necessary for 
thermal comfort is fundamentally wrong. Rowley, Jordan, and Snyder 
(45) reported that variations in relative humidity from 35 to 60 percent 
did not cause any change in the feeling of comfort of office workers, but 
Leopold (32) supported the validity of the effective temperature index: 

Nesbitt (39) reiterated his views regarding standards of adequate venti 
lation in terms of maintaining acceptable odor and effective temperatur? 
levels in classrooms, and the advantages of unit ventilation in maintainin? 
such standards; Nesbitt (40) also maintained that heating and ventilating 
standards generally accepted as essential for schools can be met only by 
mechanical methods. Yates (53) listed disadvantages and presented dat? 
to make a case against forced ventilation. 
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Miscellaneous Topics and Trends 

Otis (12) described the origin of the “unit” system and the progress 
ation. He maintained there is no need to 
enting air from classrooms equipped with 
to corridor venting as a fire 
corridor venting. Hatch (17) 


made in its design and applic: 
Provide special provisions for v 
unit ventilation. and dismissed objections 
hazard. Others (19) offered objections to 
presented a list of fourteen safeguards in the installation and operation 
of ventilating systems to eliminate fire and smoke hazards. 

Clancy (9) described the heat pump. or reverse cycle refrigeration, for 
heating buildings in winter and cooling them in summer. Kemler (28) 
discussed the advantages and limitations of air. underground water, and 
the earth as heat sources. Tucker (50), as did Kemler (27). presented a 
review of the general information now available and suggested additional 


studies and laboratory work that are needed to permit the rational design 


refrigeration. 


of heat sources for reverse cycle 
on surfaced playground areas, 


The use of heating coils to melt snow found 
loading platforms, walks, and driveways seems to offer possibilities that 
school officials in northern climates should investigate. Krueger (30) 
advocated electro-thermal space heating. and Lewis (33) and the editors 
of Heating and Ventilating (21) presented their ideas of heating and 
Ventilating systems for the school buildings of the future. 


Sanitary Facilities 
_ Cannon (8) collected the opinions of architects and schoolmen regar: 
Ing the sanitary fixtures preferre for postwar schools. ње m 
Scored the neglect of toilet room housekeeping and supervision «o ack o 
Concern for forming good pupil handwashing habits in schools. «qm 
(49) urged schools to provide adequate handwashing facilities and op- 


Portunities for pupils to use them. 
о 
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CHAPTER VIII 


'Trend in Materials and Design 


HENRY L. BLATNER 


Tue past three and a half years have produced marked progress in the 
conception and design of the school plant. The urgent need for educa 
tional facilities, the necessity of economical planning, and an increasec 
emphasis on function rather than tradition have all focused attention on 
a new and exciting design philosophy. It was quite encouraging to note the 
informal, friendly type of building which came into prominence at the 
expense of the more rigid, monumental type of structure commonly 
erected to serve as a school building. Great emphasis has been placed on 
safety, child scale, satisfactory illumination, and flexible arrangement 0 
the component parts of the schoolhouse to permit joint use of the entire 
project by children and adults alike, either separately or simultaneously: 
There was a marked tendency toward proper cooperation between the 
educator and architect to produce schoolhouses which would further the 
educational program of a school district rather than serve as a question" 
able monument to either or both of the parties involved, Such a tendency 
has been aided by high costs and scarcity of building materials. The 
ingenuity of the designer has been taxed to the utmost in order to produce 
adequate educational facilities for the maximum number of childre? 
within minimum budgets. Therefore, applied and extraneous decoratio™ 
excessively expensive materials, and antiquated thinking fortunately hav? 
been relegated to the past so far as most schoolhouse planning is concerne® 
In the field of pure research, however, there appears to have been z 
paucity of sincere, scientific effort. Possibly the work of Harmon (11 
represented the broadest research undertaken during this period. He,co™ 
tinued basic studies previously begun in Texas, using 160.000 elementary’ 
school children in the public-school System as objects of study. He a" 
his staff paid particular attention to the matters of posture and daylightins 
relative to over-all bodily development. They charted the physical con P 
tion of many children over a period of years and concluded that род“ 
posture and inadequate daylighting were major contributory factors 
excessive body stress, fatigue, deformities of varying degree, and 10% 
performance standards. Twenty-four experimental centers were establisht 
in Texas for studying improvements in schoolhouse furniture, natural а? 
artificial illumination, brightness control. and color correction. The Harm 
studies were unquestionably a major contribution to the advancement 9 
schoolhouse planning and design. One should be careful, however. not 
be lulled into the belief that any one method is the correct or Шта 
answer to the basic problems involved. There continues to be a W! 


44 


February 1948 
ruary | MATERIALS AND DESIGN 


p among educators, architects, and scientists as to 
us Se ain standards which have been established. Independent 
` rom commercial flavor is an urgent need. 
Me lar also; was the exhaustive study made by Paul (26). His work 
ered natural illumination and its component problems and was based 
smatic glass block of certain manufacture. He 
problem with proper emphasis on low bright- 
d design for better illumination. Complete 
a hypothetical classroom of defined 
ismatic glass block was developed 


primarily on the use of pri 
approached the daylighting 
ness contrasts and integrate 
data concerning the natural lighting of 
dimension with a unilateral panel of pr 
and compiled. Using an artificial light source to simulate the sun in con- 
ait ы: a scale model of the hypothetical classroom, important in- 
sien : ви alive to sun angles and light intensities was recorded in 
orm. He showed that use of prismatic glass block provided a 
jm impri с іно field of natural illumination. ]t must be noted again, 
о nal : s iur proposed one particular method and one particular 
n чым or classroom daylighting. The data might well be employed by 
s as a useful tool rather than as an accepted. method without 


further thought or research. 


M iteri 
9 ials 
postwar building 


and drastic change in 
as envisioned by 


altho such a possibility w 
aging to note that contemporary production 
ion methods in general. However. 
ufacture of building materials and 


The anticipated revolution 
materials did not materialize 
Several writers. It was discour 
technics were not applied to construct 


s н й 
uch technics were applied to the man 
offset excessive installation costs to some extent. One significant develop- 


ment was the introduction of modular design. The history and development 
of this design was reviewed by Lorimer (19). He pointed out the pos- 
standardized integrated dimen- 


sibility of lower building costs t 
Запа and manufacture of materials and equipment. The technical prob- 
lems and proposed solutions connected with modular design and coordina- 
tion were illustrated by Adams and Bradley (1). | 
Pearson (27) traced the influence of materials of construction thruout 
the history of building and pointed out the liberation of architectural form 
thru the invention of steel. He noted new and novel materials and methods 
Such as plastics, rustless metal alloys. prefabricated building and parts of 
buildings, Re-examining the use of older materials such as marble. wood, 
and glass, he noted that they are now being designed for mass production 
and broader general use rather than for the custom type of production and 
design used heretofore. He concluded that contemporary. functional archi- 
tecture is trying to use the machine age to develop new forms and that the 
outstanding feature of this particular period is a growing interest in the 
More intelligent application of materials in order to improve our struc- 


tures, 
45 
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Severud 135) displayed a keen sense of the use and propriety of w 
forced and architectural concrete and envisioned distinct advantages Үп | 
might be expected thru the use of сопстеје, Higgins (15) discussed ws 
place of steel in school. plant. construction and noted. several tee i 
to be gained thru the use of steel as a load--upporting medium. Пе touchet 
lightly on the intriguing subject of the rigid frame principle of ис. 
which has direct application to all types of schoolhouse structures. 1 + и 
(30) reported an interesting use of adobe as а structural material SN 
school-building program in the southwest. Plummer and Wanner уме 
explained reinforced brick masonry and its application to schoolhous 
construction. р : . | adi 
Essex (9) reported considerable increase in the use of plywood. aspha 
tile. and reinforced concrete but concluded that revolutionary changes m 
school-plant construction were not yet at hand. : 
Vallin (39) referred to new materials and methods but felt that they 
would provide better ways of achieving existing effects rather than drasti" 
cally change our present concept ef material and texture, Included in th 
discussion were bre: 


thing walls. impregnated woods and plywood. perum. 
lacquers, and other equipment. Creighton (7) noted the increased use О 
glass in varied form. particularly glass block 
explained the advantages and disadvantage 

Cannon (51 reported the results of 


ү in- 
a survey conducted. among ci 
istrators and architects relative to materials preferred for use in schoo 
Smith (36) ev 


valuated and charted various materials suitable for interiot 
wall and partition surfaces. He illustrated the nice balance required of a 
material in order to achieve the multiple advantages of low cost. sa 
maintenance, light reflection. acoustical benefit. and flexibility. Linn (16 

made a similar study of flooring materials while Schwarz (31) assemble¢ 
data on acoustical treatment. 


А . — id 
and insulating glass. а! 


s of various types of glass. 


F = 
Design 


The majority of writers agreed that the desir 
be one designed from the inside out. All parties co 
facilities seemed to agree that the trend toward objective buildings is the 
correct trend. Scientific plannine appears to have overcome the hurdles 
of sentimentality and tradition. This attitude was reflected by Bursch ап 


Reid (3) and Haskell (13) who discussed the desirability of extende. 
architectural services to include lone-r 


vould 
able schoolhouse w oul 

. 1 a 
ncerned with education“ 


ы “ки ts 
ange planning. Mentioning report 
à : н с 
and survevs to cover population trends, housing trends. future sites. а" 


transportation. they recommended that these serve as the basis for ae 
intelligent. flexible master plan. Thes advocated such a plan to gnide 
present and future schoolboards in evaluating individual schoolbuildi* 
requirements. relative to the full contemplated program. Essex (0) eps 
that many have come to believe the successful school plant оша Р 
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designed in а ti inf 
iion =" hn iio ae manner [0 met the best results and 
Cpa une | g ds usually more economical than the traditiona ar 
гары : ета bim movement from traditional to -—— 
ае » ui gie across the couniry, i 
ell (11) reported. ап advance in basic standards during 1945 
gns from west to east, and the use af 
ri ee Taita donus. ks urderman and Becket 141) 
За pert с mn xte а one-story type of structure so favored 
ur t. Sutherland (38) argued against standardization in order to 
varying degrees of ability and speed of 
of an educaiional system is 
ogram demands school 


the increas 
e increase of one-story school de: 


ope orri i 
pen corridors in arcas of moderate 


we serve student groups with 
а He noted that the true purpose 
n pment of the individual and that such a pr 
ај Pod: bi мени Texible. Kump (17) prepared a very interesting 
as 55 ves il ustrating free planning of the modular type consisting 
veral buildings coordinated by means of open. covered walks and 
While applicable primarily to moderate climate. this conception 
and worthy of study. 
Ма ари решен i ая there re авир апі 
Elan? ud E Hm , > ас uae a A IS rict AREA 85 cach individual pro- 
ди wironment differs from others. For example. Englehardt (0) 
stated) emphatically that one of the least constructive acts is to copy the 
communily. He felt that contemporary design 
and comfort as а matter of course and that 
ysition of an inspirational and educa- 
be considered successful. 
r of patterning one school building 
f schoolboards’ holding out for 


Was an inspiring one 
Seven mm 
everal writers were concerne 


school plan of another 
assumes safety, sanitation. 
ouly as the schoolhouse achieves the pc 
tional center can the work of planning 

Anderson (2). pointed out the dange 


directly 

Irectly from another and the danger o 
rec " 

preconceived plans merely because they were successful elsewhere. He 


stated the oft-repeated axiom th ols must be designed from the inside 
ou and noted the importance о hich relates building to 
sif culturally as well as architectur ed that a school plant 
reflecting utilitarian values. artistic ithout extravagance. 


wl 
rg of the immediate locale would be a great stimulus 
lire community. 


He also noted that the architect 
rtunity to creale 


at scho 
f organic design w 
ally. He contend 
proportions 


and an understandit 
м the culture of an en 
las an exceptional oppo 
а new school building. 
Nichols (25) cautioned ага 
ће archeological. 


an environment when designing 
ilding as such. 


ar style of bu 
he considered 


articul 
approach which 
ach which often might be 
esire for just some It is douhiful. however. that 
a full understanding of the friendly. зе! Пе: 
med people preferred. In his observations 
ith the past. a reluctance to clear the 


inst any р 
romantic 
modern appre 
thing new. 


п compared 
Moa i | 
ев with: the self-conscious 


insincere or the d 
indicated 


bis і 
их comparison 
hich most infor 


type of building w 
Was sensed a hesitancy in breaking W 
Way for intelligent. uninhibited planning. 
47 


Review or EDUCATIONAL RESEARCH Fal. XV HT. Хо. 1 
Vincent (10) explored the problem of functional school building and 
noted twelve basic considerations of school planning. 


Multiple Use and Expansion 


Great stress was laid upon the design of school buildings for multiple 
use. Essex (9) indicated the trend toward joint school and communily 
planning and observed that few additional facilities were needed beyond 
the usual ones in order to fulfil joint requirements. 

Clapp and Perkins (6) summarized the reasons for and problems in- 
volved in planning for multiple use of school-plant facilities. Matson and 
Matson (21) described the stirring possibilities of an educational program 
which might be attained when proper meeting of the minds of educator. 
social worker, and architect is reached. They envisioned the extension of 
the educational facilities of a community to include those of neighboring 
communities, thus providing for exchange of ideas, broadening of horizons. 
and new friends. 

Smith (37) discussed the necessity of flexibility and provision for ex 
pansion in the school plant. He believed these factors of prime importance 
due to the establishment of higher and more definite standards in every 
area of education. the increase in importance of the elementary. voca 
tional, and agricultural type of school building. and the increased adull 
use of school buildings. Melby (22) pointed out educational requirements 
while Haskell (12) illustrated several solutions for these requirements. 
Both stressed the desirability of functional, multi-use planning. 


Design Factors 


It is interesting and important to note the effect on school design which 
may be attributed directly to a careful consideration of lighting. In addi- 
tion to the research efforts of Harmon (11) and Раш (26), there were 
found studies indicating differences of opinion on the basic premisec? 
whether or not daylight is the ideal source of schoolroom illumination. 

Kaelber and Waasdorp, Wheeler and Will (16) presented an interesting 
study which compiled the average and probable number of “вип hours" 
in four widely separated American cities. Using their findings, they il- 
lustrated plans and sketches for a school buildir le 
artificial source of classroom illumination. 

Wynkoop (42) contradicted the use of artificial light as the main sourc? 
of illumination. He illustrated the direct effect on se 
appearance which results automatically from 
natural light source. 


Lyndon (20) achieved a noteworthy child scale and a pleasing atmo*" 
phere in his sketches and proposals for a California school. It is indicativ? 
that such a result grew from original thinking based primarily on a well- 
conceived method of daylighting. A comparison of this study with the 
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work of Rich and Conn (32) illustrated two extremes in the cont г 

arance of buildings published uma о 
ctor is the question of one-story versus 
was noted a definite trend toward one- 
ntly completed and proposed struc- 


approach to and appe 
eden: important design fa 
story school buildings. There 
= oe by observing both rece 
res, Are onis $ r ildi 
natural srahan rna e ее ај een ут 
baroni siiip pat Дин үз ‚а economy thru use of non- 
aces dd T. ‚зе: nts in lavor of multi-story construction were 
ранки не јин of land and construction. 
PR пи по - us the чег» а survey conducted among architects 
(10) d pis —— two-story, basementless buildings. Fawcett 
story building 1 ed aar agn well-conceived, open plus type: of. Gie- 
he ie Е m on a thoro survey of the needs of an entire community. 
PE ш, Ме whether or not the clear thinking applied to the building 
P hy as compromised by the exterior appearance. А 
asd pak IM illustrated а sprawling, one-story school plant. Saarinen 
Swanson (33) achieved a well-organized. friendly one-story building. 


Yet р 

"à 1 ence (28) described a new two-story high-school puilding which 
eiv " t 

ived an unusual amount of thought so far as program requirements 


and site planning were concerned. 

Ж па of Miller (24) school districts with semipermanent struc- 

"ns s (which infers one-story) will have less hesitancy in following new 

m than those districts with more permanent and costly buildings. 

ка (23) emphasized strong reasons for large. square classrooms 
Me more adaptable to one-story structures. 

Tis in all, there seemed to be no definite proof of the 
y or two-story schoolhouses. It might be stated, h 


ва : : 
general trend is toward the one lant wherever feasible. 


superiority of one- 
owever, that the 


-story school p 
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CHAPTER IX 


School-Plant Operation, Maintenance, and Insurance 


NELSON E. VILES and NOLAN D. PULLIAM 


Is THE February 1915 Review or EDUCATIONAL RESEARCH school-plant 
The school- 
This 
The 


operation and insurance were discussed in separate chapters. 
plant maintenance review was unavoidably omitted from that issue. 
issue covers maintenance. operation, and insurance in one chapter. 
section on maintenance includes a report of some studies on school-plant 
modernization and. to compensate for the maintenance chapters omitlec 
from the 1945 issue, some maintenance studies completed prior to that 
date, The section on insurance includes a review of reported information 
in the closely related fields of fire hazards and fire prevention. 


School-Plant Operation 


During the war years greater use of the school plant increased the 


operating load. At the same time operating supplies were limited anc 
many of the more able custodians and engineers were lost to the armec 
forces or to better paid jobs. Due to these and other causes, operating 
standards were lowered and the many administrative problems connecte 
with plant operation programs increased in number and scope. These 
problems have been freely discussed but there has been only a limited 
amount of experimentation or research reported that would help the schoo 
administrator solve his operating problems. Even as late as the end o 
the year 1947 many administrators had not yet been able to rebuild com 
petent custodial staffs or to overcome the effects of the poor operating 
practices of the war years. 


Organization of Program к 
Various methods have been used to improve the morale of the custodi? 
force and to develop a better working organization. Knoll (62) report? 
that improved personnel policies, such as the establishment of a merit p? 
with sick leave. vacation time, and employee retirement, paid big dividen * 
George (34) found a local custodial employee committee helpful in esta?" 
lishing policies. developing training procedures. and improving morale 
Chipman (14) and Stoy (109) pointed out the importance of selectio” 
and training as factors in developing a competent custodial force. Cruic*, 
shank (20) indicated that one of the purposes of the Ohio Association o 
School Employees was the improvement of service to the schools. Scho? 
Life (89) in a summary of school costs for the 1943-44 school year show's 
that for seventy-four small towns the plant operating costs averaged 81 "he 
per pupil in average daily attendance. This was about 12 percent о 
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average total cost i iti 
fen il cost per pupil. In these cities the operating c 
n 6 to 17 percent of the total costs per pupil. У ашын кашы 


Work Standards 


There i i 
ere is a recognized need for b yorki iti 
7 etter working i 
NA рана M | ing conditions and improved 
ards. The School Executive (86) outlined a suggested house 
f operating efficiency. The Los Angeles 
as instructi ti 
] a set of instructions and suggestions 
for various parts and areas of 
on, training, good supervision 
. . 3 
actors in economical custodial 


Кор пере as one measure о 
bes edi gn developed in some detai 
the ern T practices and procedures у 
and nios ша aem listed careful selecti 
P pc Vous equipment as vital f 1 n 
ЕШ = s Mi waukee Bureau of Plant Operation (72) outlined the 
omen ow » к safe buildings and working conditions. To 
ренні зави ew York City custodial service. Hynds (48) recommended 

sory program, à reporting system, custodial ratings, inservice 


s, and cooperative committees. 
ed problem of work loads as factors 


ain received attention. From 


training, specific assignment 
in и ривера не still unsolv 
с rient and economical custodial ser 

survey of custodial services and plant operations, Smith (106) found 
He listed building age and the type of fuel as 
ng work loads. He advised using 


vice ag 


ups 
wide range of work loads. 


two а" 3 э" 
ims of the principal factors 1n determini 
quare feet of floor space per minute as a unit of work load measurement. 


e а (44) reported less specialization. Jess supervision. and less stand- 
er „ation for custodial service 1n small towns. He recommended a daily 
hedule for each employee. Steen (108) reported satisfactory results with 
ићи load schedule based on room cleaning equivalents. Thompson (112) 
eported that work loads were compuled on various bases such as enrol- 
а number of rooms, and floor areas. She found that for the custodian 
Fr loads studied, 26 percent required a twelve-hour day, 39 percent a 
fty-hour week. Sixty-five percent reported no definite work schedules. 


K n B B + . 
“по (63) reported that with desirable incentives such as security, 
vorking conditions the morale of em- 


adequate wage scales. and suitable v 

ployees improved and fewer were lost to outside employment. Hynds (49) 

recommended the development of a plan for evaluating and recognizing 

Custodial efficiency. He reported that with improved services the New 
els (21) stated 


York City school fuel bill was materially reduced. Dani state 
that trained employees had been able to make a 50 percent reduction in 


certai 
ertain repair costs. 


Personnel Problems 


When schools opened for the 1 


(76) reported some salary increases 
employment. O’Keefe (78) stated in 1945 that only ten states от about 12 


Percent of the nonteaching school employees enjoyed the benefit of retire- 
d Clifford (16) felt that retirement 


ment laws, Both O'Keefe (78) ап 
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systems should be extended to cover the nonteaching employees. The 
k of reported studies on the unionization of operating emplovec seemed 
icant. However. the Атепевп School Board Journal (3. 1) indicated 
that legal opinion generally is to the effect that unions of public employers 
have no status that might limit the authority of public bodies. It offered the 
opinion that boards of cducation are under no compulsion to recognize 
unions. It also stated that there is yet no one accepted policy covering 


schoolboard and employee union relationships. | 

Altho the need for trained custodians is pressing. many custodians still | 
have no opportunity and little encouragement to participate in directed 
custodial training programs. Seagers (95) and Stoy (110) pointed out 
that custodial service in modern school buildings requires technical know- 
ledge and skills that can best be developed with well-planned training | 
programs. Various methods have been used in custodial training programs. 
Metcalfe (70) and the Industrial Sanitation Research Foundation (50) 
described the use of films and other visual aids as training media. Various 
training methods. including apprenticeship training. oceasional classes | 
printed insiructions. and schools organized with sequential courses leading 
to certification. were reported. Some of these schools were local and some i 
were organized on a statewide basis. Putnam (80) stated that the schoo 
business managers should accept the responsibility for promoting an 
organizing custodial training programs. The Milwaukee (731 school ofi- 
cials developed an inservice program that combined printed instructions: 
class study, and supervisory advice on all phases of plant care. protection. 
and safety. Holubowicz (43) reported specific savings resulting from 
these programs. Sessions (97) reported a shortage of trained personne 
and indicated that a legal opinion of the state's attorney general рег | 
Ohio boards of education to pay the expenses of custodians attending train- 
ing schools. Connecticut is one of the few states offering a statewide cus 
todial program and Crouse (19) reported that the schools were set up for 
seventy-five hours of class instruction. The courses covered a wide г 
of subjects and completion led to a diploma. Kansas has one of the old 
continuous, statewide training programs in the country. Winkel and Parke" 
(127) reported that the effects of the programs were reflected in improve 
building care in the state's schools and in better morale of the custoc!? 
forces. Their report covered thirty-five janitor-engineer schools over а 
period of seventeen years with an aggregate attendance of over 3700. 


age 
est. 


Operating Procedures 


А "WEE itio” 
The many reports made on operating procedures indicated a recognil! 


of their importance. and of the problems involved. However. the lack is Р 
agreement on methods indicated a need for more research on plant p | 
ing procedures. Von Tungeln (122) pointed out the importance of ue 
sanitation in health protection, and Graban (38) stated that damp sw 
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s en је 4 lloors. Smalley (98. 99. 100. 101) warned agains 
oils on composition floors: advised the use of do E 

ане un 3 ; E oor mits to 

stated that spe ial attention must be given to th 
. i 1 а 
гаса г time, and asserted that а proper base 
1121) 1 ore applying a surfacing material on concrete floors. Welcl 
5 s а | А i 5. Welch 
bore — d the use of tow mats in removing rubber burns. Bar 
concluded that custodians must know the principles of Mene 


me 

"шша be used in, floor care. 

(126 raion за was given to oper 

til e a that the promiscuous U 

ке 2 heating system. Harris (39) 
ss for cleaning the air in school buildings. Seagers (96) described 

ant operation, while Hess (41) 


am. and Weed (123) found DDT 


reported that the life of window 


Ing makes for clear 


) ч, Г 
Protect floor surfaces 
protecti | B 

ion of waxed floors in winte 


aling practices in other areas. Whitaker 
ze of boiler compounds mav be harm- 
urged use of the electro static 


Various А 

valuable E а vermin eradication progr 

shades == A insecticide. George (35) 

found Plt eim prolonged by trimming and rehanging. Kerrick (59) 

ы и t light and the removal of the sources of odors improved 
ation. Bisel (12) urged that custodians give more attention to 


safety. á = 
. and Milne (71) outlined recommended work procedures for the 
stated that in industrial sanitation the 


ation of dirt. He found that research 
he Industrial Sanitation Research 
anitation and cleaning 


Operating personnel ran co 

B pe . Kacel (59) 
accumula 
eglected. T 
er's manual on = 


first aj 
d. d was to prevent the 
ho ‘he sanitation had been n 
ndati c 
pr dation (51) prepared a work 
ocedures, 


School-Plant Maintenance 


Pla 

anni " 
ning the Maintenance Program 
d deterioration of 


ams should be 
osts should be included 


eglect has led to rapi 


In 
loo many cases maintenance n 
t maintenance progr 


hedhi 
ийй Viles (119) stated. tha 


plan > Р "we 
is р on a scheduled basis, that the anticipated с 
he annual budget, and that the custodians should be trained in main- 


len: " 
nance procedures. Clark (15) found that maintenance tasks could be 


Class " Я 

1 ssed as major nonrecurring, urgent recurring. and recurring nonurgent. 
iQ ү z E 

e recommended long-term bu Adequate financ- 


m dgeting for maintenance. 
ла : ' E 
х and preventive maintenance on mmended 


by y a scheduled basis was reco 

Du ТеСтаћ (68). Husband (45) discussed the value of a schedule in 

немаа Du Frain and McGrath (23) pointed out the difficulties in 
artime maintenance. and School Management 


Bae oe (91) summarized a forty- 
See summer maintenance program for one cily. | 

~ > Life (89) reported that for 1913-1 the average mainten 

of = itin four dollars per pupil in average daily attendance in the schools 

seventy-four small cities. This was а little less than 4 percent of the 

] The annual maintenance costs ranged from 


tot : 
al average cost per PUP! 
EN 


ance 
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less than fifty cents to nearly twenty-eight dollars per pupil. ог in percent 
ent to more than 18 percent of the total average 


terms from 15 of 1 per 


cost per pupil. Preventive maintenance and an ample budget allowance 
were recommended by Johnson (53. 55). He recommended the development 
of an adequate maintenance shop, well-equipped and wellamanned. Saunders 
(83) proposed weekly inspections of all buildings, current repairs as 
needed, with more extensive summer programs. George (33) pointed out 
the importance of complete current inventories as a factor in total property 
upkeep. School Management (02) reported excellent results in a California 
high school from a student’s maintenance committee organized to aid in 
plant preservation. 

Engelhardt (26) reported reduction in the incidence of 


improved attendance resulting from air sterilization of school buildings 
ntalion 


disease and 


However, he made no recommendations pending further experime : 
in this area. Gallistel and Peterson (31) advised complete heating repairs 
during the summer. They recommended that all ducts and tunnels be 
cleaned. Schmidt (81) stated that poor maintenance leads to lowered eti- 
ciency for heating, ventilating. and lighting systems. Raddar (81) foun? 
that nine out of ten schools could reduce costs and improve heating service? 
by proper maintenance of radiator traps. checking vents, repairing the chim- 
neys, and by the general overhauling of the whole heating system. Frost 
(30) recommended that furnace rooms be cleaned up and then painted 80 
that they may be more easily maintained. McCarty (67) outlined certa! 
procedures in maintaining toilet rooms. 


Maintenance and Rehabilitation 


While modernization and rehabilitation may be classified as capital out- 
lay or remodeling programs their relationship to current maintenance 
justifies the inclusion here of recent studies and reports on plant rehabilit® 
tion. Since most schools cannot erect now all of the new facilities des!" 
there is reason to give attention to maintenance and rehabilitation n€€ 
and possibilities. 

Viles (116) reported from a study of 327 buildings that 150 needed 
major heating plant improvements, and that 130 needed improvements 15 
the ventilating system. He found lighting and plumbing facilities in 
majority of the buildings in need of repair or replacement. Exit faciliti? 
also needed to be improved. He also set up an eight-point criteria 10 nes 
solve the problem of when to abandon or when to remodel а buildin 
Kierman (60) advised that existing buildings be re-examined to deter 
whether they might be retained in use if rehabilitated and proper” 
maintained. Hauser (40) pointed out that lighting facilities, plump 
decoration, and fire-safety features deteriorate rapidly and need freq, 
attention. Starin (107) listed mechanical systems repairs as factors n jt 
remodeling piogram. The American School Board Journal (6) stated tha 
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n if the new construction program 


is desi 5 ч 
esirable to make essential repairs eve 
) listed various repairs and im- 


dci delayed. Nation's Schools (77 
Sdbwarz (94) Best (Т to improve safety conditions in the buildings. 
n ie 4), Best (11), and McMurry (69) discussed methods of obtain- 
ANS a sound control in the buildings. Irons (52) reported that life, 
old pes and functional adequacy Were used as criteria for evaluating 
ides 1 ings. The Elementary School Journal (25) stated that because of 

y wartime use of school plants the federal government should now 


hel 
D : Em : 
р finance the repair and rehabilitation programs. 


№ " 
laintenance of Sites 
d surfaces continued to receive 


= improvement of school playgroun 
1 attention. Schotland (93) in reporting on the results of several years 
sod, crushed stone, concrete, and other 

E had found asphalt-cork and 


mi 
ethods of playground surfacing stated that he 
i ds. Fetherston (28) reported that 
and economical 


Rot asphalt on dirt best suited to his 6005. 

pl asphalt and dirt mixtures were P ding acceptable > 
заана. surfaces. Hoek (42) also reported good results with asphalt 
: rfacing. Lentz (64) described lawn maintenance procedures. Viles (117) 
eported that proper maintenance improved safety conditions on the play- 
ground. Bailey (9) outlined а cooperative school and community plan for 


th | 
| насаа of grounds. 
Cla here was much interest in the rejuvenatio 
nzer (37) reported that a new impregnati 


for floo dt 
r use. Smalley (102, 103, 104, 105) reporte - 
ауе not proved a ee and outlined methods for refinishing old 


Шей floors, for the removal of rubber burns. and for summer fop? i 
Juvenation. The School Executive (88) stated that asphalt tile floors shou 
е waxed a ü 
t least three times а year. 
st three t y orted on othe 


h "here were a limited number of studies тер Ні това 
еейз and procedures. The American School Board Journa 


the need for and procedures to be used in waterproofing certain types 9 
P roof repair pro bitt (18) found 


cedures. Cor e 
ipment economical, an elfor 
bool ти e ved safety 


aintenance LN 
ing results from 


ei n 
авон in the school. Townes | Тв. Browne (13) 
experiment with а multiple color scheme . 
outlined criteria for paint selections а (2 (47) poen changes 
in the care of room lighting: and Allphin (2) found that regu ar mainte- 
о = А $ 
nance reduced current cost and increased li 


Property 


ation and maintenance of floors. 


on process adapts soft woods 
hat wax substitutes 


Insurance 


tices in the 1945-1948 period was limited. 


Research on insurance PIA? ^ 4103 : 

owever, building values continued to increase and insuran.e undercover- 
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age was common. The School Executive (87) reported that coverage Was 
far below current insurable values, Joyner (50, 57) reported that increas 
ing values created a demand for more coverage and developed a sellers 
market for insurance, He also reported much undercoverage and recom 
mended that school officials develop and maintain current evaluations 191 
all property to be protected by insurance, Pattineton (79) stated that 
while self-insurance may be feasible for large districts it is not practica 
for the smaller school districts. Garvey (32) deseribed the procedures 
followed in establishing a continuing insurance program for Oak Pars 
Illinois. The American School Board Journal (5) found that better schooF 
plant management and possible rate reductions would aid in decreasing 


insurance costs. It recommended six major areas in which improvements 
are needed in the local insurance program. Viles (1201 reported that 
ssistive 
ance 
vent 


insurance costs could be reduced as much as 30 percent on nonfire-rc 
and about 75 percent on fire-resistive buildings by use of co-insur 
contracts. He recommended that insurable yalues be computed as cur 
replacement costs. less depreciation, less allowable exclusions. 

Fire losses and fire prevention are closely related to property insur 
and in these areas there was more activity. The outstanding activi! 
this field was The Presidents Fire Prevention Conference їп 1917 which 
brought together abou " ance 


ance 
yin 


t 2000 of the nation’s leading authorities in insur 
and fire protection, The report of the Committee us Fire Prevention Educ? 
tion (20) stressed the obligation of all school officials and employees {2 
help maintain fire-safe conditions in the schools. It recommended stalé 
department of education participation and leadership in maintaining fire 
safety in school buildings. Colt (17) recommended sprinkler systems for 
schoo] buildings. Hutson (161 found 2 percent of fires were responsible јој 
70 percent of property loss. Kimball (61) reported an increasing frequency 
of school fires, He cited electrical hazards, smoking, Pn artis an 
heating equipment as the most common causes of school fires. Scho? 
Management (90) listed similar hazards, and the National Fire Protec’ 
en Association (75) reported a total loss of 807 lives since 1908 in scho? 
1res. | 

Viles (119, 120) stated that the continued presence of fire hazards in ^ 
school building denotes inexcusable ignorance or undis "He pointe 
out numerous structural and operational hazards that should be correcte®’ 
He urged that more attention be given to evacuation srovedures. x 
(27) stated that masonry walls do not make a fire-proof AE He listed 
fire prevention, checking and spread of fires, and evacuation as protec 
live measures. The Safety Research Institute (82) listed the princip® 
sources of information on fire safety. Easton (24) and Downa (22) recom" 
mended the installation of fire doors and sprinkler systems and Bacon | 
pointed out the importance of having the right type of fire extinguisher 
The Milwaukee Public Schools (74) have prepared and are using a detaile 
inspection form in checking school fire safety. | 
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CHAPTER X 


Financing the School Plant 


WILLIAM R. FLESHER 


Tue importance of money in the development of school-building pro 
grams has become increasingly evident in the issues dealing with schoo 
plant in the last five cycles of the Review or EDUCATIONAL RESEARCH- 
The organization of material regarding this aspect of the school plant in 
the present issue follows quite closely that followed in the fifth cycle (13). 

The triennium since 1944 has seen relatively little actual research in 
the area of financing school-plant construction. The period has been 
characterized, however, by a great amount of planning for future construc- 
tion. This is a healthful emphasis in that careful, long-range planning 
tends toward wiser expenditure of money. There seems also to be а 
developing trend in the use by boards of education and superintendents 
of schools of the services of outside consultants in the field of school-plant 
planning. School staffs generally cooperate in this procedure. 

There appear to be other developments with certain financial implica: 
tions in school-building planning. School-survey services are being in- 
augurated by several state universities and teachers colleges. The institutions 
already providing this type of service have had increasing numbers О 
calls for survey work, particularly in the field of school buildings. Flesher 
(12) indicated the growing demand for the services of one such agency- 

The period of economic prosperity during and following World War п 
has induced school districts to seek approval of many bond issues for 
capital outlay. Prevailing low-interest rates have been conducive to this 
activity. Existing high building costs have led many school districts, ОП 
the other hand, to be hesitant in asking for bids and in letting contracts: 
Many districts which have secured approval of bond issues have sold their 
bonds to take advantage of low-interest rates and have invested the топеу 
in some type of short-term investment, awaiting the day when a reductio” 
in building costs will make it possible for them to go ahead with construc’ 
tion within their financial limits. 

Many school districts are hopefully expecting some type of federal aid 
for new school plants. Some writers, Thurston (29), for example, in ihe 
field of school and government finance predict, however, that federal a 
of this kind will be made available only in case of general unemployment- 


School-Building Needs 


Estimates of the backlog of needed school-building constructi 
tinued to vary appreciably but in all cases were relatively large. 
(14) pointed out that the per-pupil value of existing public-school 
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2670 among the different states. with a national 
over-all school-plant value of $500 
1 goal in the postwar ега, or an 


ranges from $103 to 
average of $371. He concluded that an 
per pupil should constitute a minimun 
increase of $129 per pupil above the present average. To raise the school- 
plant value to the level of $500 per pupil would require $3.2 billions. On 
the same per-pupil þasis an additional $2.5 billions would be required to 
provide adequate housing for the five million children of school age who 
are not in school. Hamon estimated further that only about $800 million 
would be spent from 1941 to 1947 and that from 1948 thru 1952 $2.4 
billion will need to be expended to bring the school-plant value to a $500 
average per pupil for those children now in school. 

Thurston (29) in 1947 estimated a national need for approximately 
$6 billion for school plants and an additional 52 billion to make our 
school buildings “absolutely safe” and “places of comfortable and efficient 


habitation.” 

Lewis (19) estimated a ne 
following the end of the war. 
in 1944 Ьу the American Asso 
(8) estimated the cost to mee 
nation to be approximately $2 billion, exclusive 0 
school districts, where the need is probably greatest. 

Efforts to meet school-plant needs have not been lacking. Table I, com- 
Piled by the writer from Bruce’s School Market Letter (3), presents certain 
data relative to the extent of building contracts let from 1944 thru 1946 


and the school bond sales during the same period. 


ed of $2.5 billion for the five-year period 
On the basis of a questionnaire study made 
ciation of School Administrators, Cocking 
t the public-school building needs of the 
f rural and consolidated 


TABLE I—SCHOOL BONDS SOLD AND SCHOOL-BUILDING 
4 THRU 1946 


CONTRACTS LET, 194 


h 
Contracts let 
School 
of Square 

н не Numjects feet Value 
‚000 $ 72,683 ‚000 
Ds eco ne 13:753 O00 112,347,000 
| 1,369.9: ` ^ D "000 

354 1182,810 2,234 25,609,000 212,729 


1946. | 


Building Cost Indexes 


ilding- i for the New York 

Villi 3 uted the 1945 building cost index A 
area Ed ны: = basis of the 1926-1929 average of 100. сив s 
average f 1935 1939 as the base, Clark (7) computed the index tor 
er tt | hat since 1939 the c^st of school- 
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building materials and labor had risen 65 percent. whereas construction 
costs had increased 105 percent. 

The Architectural Record (1) computed percents of increase in com 
struction-cost indexes as of October 1917, for four metropolitan areas 
in the nation. The percents are as follows and represent increases since 
1939: 


City Percent 
Atlanta 135 
New York 61.1 
St. Louis 61.9 


San Francise 61.1 
The above figures were prepared by the Е. W. Dodge Corporation from 
data compiled by E. H. Boeckh and Associates, Incorporated. . 

Essex (11) compared school-building costs of fifty vears ago with 
current costs. He estimated that for identical communities the volume of 
a school building was now four times as great as а half century ago. He 
estimated further that in 1915 a new building would cost ten times as much 
as a similar building did in 1995. | 

Bartels (2) computed for the city of Cincinnati indexes of total cost 
of construction which reflected not only the cost of construction but als? 
interest payments on bonds issued to pay for such construction. Altho the 
data are local, the technic employed is valuable. The formula used РУ 
Bartels is: Index of total cost— Index of construction cost x (1 + interes! 
rate per unit period x number of interest periods + 1.) He found that fro™ 
1921 to March 1917. the index of construction cost rose 74. percent, where 
as the index of total cost rose only 19 percent. This difference is a reflectio” 
of decreasing interest rates which have tended to offset increases in ¢O™ 
struction costs. Bartels’s data showed an increase of 90 percent. for соп. 
struction cost from a low in 1932 to a high in 1946 and an increas. ^ 
only 55 percent in the index of total cost of construction (including 
interest) for the same period. 


ion of Costs 


Rosenstengel (27) gave the following as approximate divisions amon 
the four major cost calegories in school-building construction: gene! 
construction. 80 percent; heating and ventilating, 10 percent: plumbing 
6 percent: electrical work, 4 percent. Engelhardt (10) gave the followin? 
as the averages for eleven school-building projects in New York City" 
general construction, 77 percent: heating and ventilating. 12 percent: 
plumbing and drainage, 5 percent; electrical and fixtures. 6 percent. = 
latter figures are essentially the same as those found by Coons and Esse? 
(9) in their analysis of the construction costs of 124 buildings. 

Engelhardt (10) compared 1940 cost estimates for eleven project? 
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General Construction 105 
Heating and ventilating 80 
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Em 
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The sz 
sale se 1 j 

e of school bonds continued to be the major source of revenue 
Since 1944 the sale of bonds has 


t of bonds sold in 1945 was 
it over the total in 1944. In 1946 the amount 
at sold in 1945. Mulford (21) offered helpful 


sugvesti 
pw pem the issuance of school bonds for capital outlay. 
S ek d punte out that interest. rates had declined from 1929 to 
rat in 1947 they had started to rise as indicated by a net 
age of 2.77 in 
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мий ле construction of school buildings. 
iced айе Я cm 
pag ased rapidly (see Table 1). The amoun 
s increase of 156 percer 
as approximately double th 


average rate 1 = 

бе rate in July 1947. of 2.61 percent and a net aver 

eus PH 5 ч М = 255 

у 1947, Thurston (26 pointed out the inequities existing between 
taxable property thruout the 
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approximately 5110 billion. Пе also emphasizec 
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1 the fact that altho 


National 7 я 
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cost of bond issue. 1 percent: 
tion of architect, 


ni 
| h»senstengel (27) 
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ool-plant improvement: 


т percent: site. 10 percent: selection. 
а litect’s fees. 6 percent: building construction. 65.4 percent: educa- 
ional equipment. 7.3 percent: landscaping. 7 percent; miscellaneous, 2 
percent, Hamon (15) proposed the following as 2 budget of expenditures: 
10 percent: professional services. 9 percent: 
heating and venti- 


lanc пера: б 
fh 1 and site improvement. 
irnitur 
rniture. 10 percent: genera 
plumbing. 


1 construction. 55 percent: 
4 percent: electrical work, 4 percent. 
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"ing, 12 percent: 
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pre-empted the best sources of revenue. Lindman 120) suggested the follow- 
ing formula for apportioning aid in the state of Washington: 


200.000 x number of classroom units — valuation 


Percent state aid— = сок д шашы сеш — 
200.000 x number of classroom units + valuation 


He pointed out that this formula combines the principle of equalization 
with the principle of matching. In terms of the formula the state would 
provide. on an average. 40 percent of the cost of construction. The r 
of state aid would be from 25 percent for a valuation of $120,000 per class- 
room unit to 73.9 percent for a valuation of $30.000 per classroom unit. 
Hamon (15), Johns (18). and Clapp (5) stressed the necessity for equaliza 
tion in state and federal aid for capital outlay. Johns (18) pointed out 
that matching and flat grants per pupil were generally unsound bases. 
Hamon (16) stated that as of December 1945, only the following sixteen 
states had provided state funds for school-plant construction: Alabam@ 
Connecticut, Delaware. Georgia. Minnesota. Missouri, New York. North 
Carolina, Ohio, Oklahoma, Rhode Island. South Dakota, Utah, Vermont 
Virginia, апа Washington. 

Cate (4) reported that thru June 1912, school plants constructed under 
the WPA cost approximately $148 million. of which the federal govern 
ment provided 5314. million. Under PWA during the same period schoo” 
building construction amounted to $1.179.000. of which 45 percent was 
federal funds. He reported also that $142 million had been expende 
under the Lanham (Community Facilities) Act, with the federal govern 
ment providing $66 million. 

On the basis of a questionnaire survey, Hewes (17) reported data con 
cerning school-building planning and the aid given by the federal gover” 
ment in this planning. Details are shown in Table II. 


ange 


TABLE IL—PLANNING FOR NEW SCHOOL-PLANT € 


CONSTRUCTION 
Projects —— 
Category ost 
Number Estimated с 

0 
Federal planning advances арргоуей............................ 1.793 $ 350.513.000 
Application for federal advances under review.... 1,034 272.242 009 
Plans completed without federal assistance. . . 1.278 276.217 059 

Plans in design stage without federal assistance. . 2.486 891.253 
00 

p EI 6,591 $1,799,225,0 


Р ry 
Bruce's School Market Letter (3) presented a compilation in 1 wer. 


1947, regarding FWA funds for school-building planning since June 
The results are shown in Table III. 
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TABLE III—FW 
— А ADVANCES FOR SC 
HOOL- 
PLANNING SINCE JUNE 1946 "m 


__- ___--___- |. 


Type of buildin fs 
У mber 
елет of school Estimat 
vance projects сон $a 
Шекен schools 
on шагу або, СЕЕН 4 
Eig school and junior high schools. 193 * 30.577.705 
Colleges and univ E p 
Sradiums а * E 
eache | Et. 
$ ~ ; 
Combination grad і E 
onsolidated sc У і "m 
schools... «ier emnt Ы 275,436 
E 1,275,436 
440 $113,738,926 


Publici 
існу for School Financial Support 
Sir . 
бун E 1944 at least three. publications dealing with school campaigns 
nancial support have come to the writer’s attention. Of the three 


«ены а pn the most extensive treatment. The other two docu- 
Ohio n › ished by the National School Service Institute (22) and the 
"e RUE Association (23) are primarily manuals for conducting 
of кн. campaigns. Each presented much illustrative material. The value 

:ontinuous school publicity continued to be stressed by writers їп this 


field. 
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FOREWORD 


Tas 1 
is the first iss 
of issue of the REVIEW : 
rA appointed editors. pue a Ае ir шаша 
ШЫП ered by J. Cayce Morrison е: «а itorial program 
гаи bythe atsoa i Л nerly chairman of the editorial 
ћу the decision of associate editor, Arnold E. Joyal, has been interrupted 
the Review j T these gentlemen that five vears of planning and edhi е 
thanks, of a ea ed term of service. They are desemingiof the с 
Standing Баји на GOD and of all educators for their work on the out- 
The t xai which have appeared under their active editorship. 
Cessors in кш ei the Editorial Board will follow the lead of his prede- 
and interpreti nizing and advising with committees engaged in summarizing 
schedule, There the research in the fields designated in the publication 
У the a ко be general adherence to all policies formulated 
Ibert N, Hi . With the approval of the Board an assistant editor, 
of ранне he ти has been appointed to handle many of the details 
Spondence 2 ч manuscripts for the printer. As previously. thru corre- 
Policies, ар nd in annual or called meetings. the Editorial Board formulates 
the ALT membership of reviewing committees. plans and approxeses» 7 
lis Чайгы topics and fields for review in each three-year cycle. 
termine о нч editorship will in no way modify the principles which de- 
tinuous sup tes ulness of the Review. The Review is looked upon as a con- 
Search к 1. ement to the history of education. It is a primary tool for re- 
Critical, bri teachers, and administrators. As such it must be up to date, 
.9 select, sur ~ tually correct. The purpose of the Review will continue to be 
in educatio mmarize, synthesize, interpret, and evaluate current research 
n and in related fields, and to present an integrated, useful 


Терог 
t, organi? 
ganized by areas of research and practical interest. 
sors on the Editorial Board 


The H 

will be dh standards set by our predeces 
ifficult to maintain. It will be impossible without the complete 
he entire membership of the Association. 
research. which might otherwise escape 
e improvement of : d contributors. Your suggestions for 
is dean) of the Review will receive the most careful consideration. 
Telated e represents the seventh number dealing specifically or in closely 
of oue. with problems of the curriculum since the appearance 
ting us e Volume 1, “Тће Curriculum." in January 1931. It should 
s up to date on the important thought and practices affecting 


Curr] 
ic 
culum construction. 
Harry A. GREENE 
Chairman of the Editorial Board 


an 
conti 
lease телна cooperation of tl 
e вене to our attention 
A deration of committees an 


INTRODUCTION 


"Eus issue of the REVIEW covers research in the curriculum for the 
calendar years 1945, 1946, and 1947. The last two previous issues of the 
REVIEW concerned mainly with the curriculum were the June numbers 
of 1942 and 1945 (Volume 12, Number 3; Volume 15, Number 3) 
entitled “General Aspects of Instruction: Learning, Teaching, and the Cur- 
riculum.” The statement of the title of this issue, “The Curriculum: 
Learning and Teaching,” was chosen in an attempt to highlight the essential 
curriculum problems of philosophical foundations, content, methods, 
and materials as related to the general problems of instruction. 
Originally the present issue was organized in four sections: 


Curriculum: Foundations 

Curriculum: Status and Description 
Curriculum: Methods and Materials 
Curriculum: Change and improvement 


As the work of the committee progressed, it seemed desirable to divide 
the third section into two chapters, one dealing with early childhood edu- 

= (thru Grade VI), and the other with the upper-grade levels. Later 
a discussion of library resources was added as a final chapter. 

An examination of the research covered by the period of this issue makes 
it clear that the war and its aftermath resulted in the interruption 
of the research activities of many individuals and institutions. At the same 
time there is evidence that the war stimulated new interests in instructional 
equipment and technics which have great value to educators in general, 
and which on that account must be evaluated here for their contributions 
to the curriculum. The critical directness of a nation at war resulted 
in giving serious attention to the need for curriculum planning and to the 
processes of curriculum change. There is extensive research on these phases 
of curriculum. Obtaining needed curriculum improvement is largely 4 
matter of motivation and group dynamics. Curriculum workers аге begin- 
ning to review the research in these related areas, The research for 1945- 
1947 also discloses the presence and influence of new curriculum emphases 
and content such as aviation education, intercultural programs, and mental 
hygiene. | 

Studies in special curriculum areas are not included in this issue 
unless such research has general implications. Other issues of the REVIEW 
are planned to cover the research in certain of the individual subject fields- 


ҮпллАм E. Youne 
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CHAPTER I 


Curriculum: Foundations 


WILLIAM H. BRISTOW 


Mossa quim erp aen rest s er synthesis of many disciplines. 
It w atment of foun ations therefore would be broad in scope. 
: would rest heavily upon the research reported in former issues of the 
EVIEW, especially those dealing with such factors as growth and develop- 
мыс citizenship education, and social foundations. This chapter sum- 
is ико merely the pertinent research and some of the general literature 
аи У trends and highlight important developments in the field of the cur- 
m during the calendar years 1945-1947. Many of the studies reported 
| are comprehensive in scope, synthesizing philosophical, sociological, 
“| реви concepts which must underlie any consideration of cur- 
culum foundations. Others, it is believed, are sufficiently specific to indi- 
cate clearly the philosophy and scientific background of curriculum research 
and revision. 
" Rugg (39) undertook a synthesis of key concepts in the four foundations 
merican education 


t É = 5 
е study of man, his nature, and behavior; new sociology—an emerging 


Sci | я Eod ; 
Clence of society and culture; new esthetics—the study of man's expression 
rging moral codes and the formu- 


lai, арргесіаноп; new ethics—the eme e E. ў 
1 of first. principles of ethical conduct for the industrial society. 
ugg maintained that modern creative thought could assemble and organize 
а program to guide youth and to develop an е 
ө Nowledge of the culture is sufficiently clear to des i 
an education. Man and his behavior are sufficiently known to organize 


S teaching, Expressive experience has been lived to insure a high | за 
esthetics, The first principles of conduct are sufficiently clear to b ve 
Fi Problem of freedom and control. These foundations provide the та ings 
to a great education but they have never been ag in ene 
th be focused directly on the problems of тап. Counts ( » sugg 

at education is a most important factor in achieving social democracy. 

Altho limiting themselves more sharply than Rugg, two authors or 

uring the period sought to reassess educational plans and p 

Utts ( 6) covered the span of history from primitive times; kdwards 
and Richey (16) devoted their efforts to America. Both are concerned 
With education and the culture, and the recognition of education 
88 a social force. e" 

Жаны (14) pointed out that altho scienti 
hen conditions under which men live, they ah 
the Moral, the humane, ends served by vues 
the actual state of ends and values. The socia! su jec 

Same state as physical subjects three hundred years 


ducation to serve modern man. 
ign the content of such 


fic methods influence the eco- 
do not do much to determine 
practical conditions, 
ts today are in much 
ago. Dewey further 
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which he delineates as: new biopsychologszse— * 
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recommended the use of the same kind of systematic and comprehensive 
criticism of current methods and habits which a few hundred years ago 
set going the revolution in the field of physical knowledge. * 

The crisis in American Education and the democratic values, which 
must prevail if education in our time is to make itself felt for good. were 
well described in a number of the Survey Graphic (3). Special emphasis 
was placed on the problems which must be met if freedom is to be main- 
tained. The effects of different ideologies on thought control, as well as 
on all aspects of life, were presented in two House Documents: one on com- 
munism (19) and another on Fascism (20). Emphases in instruction 
under communism were reported as follows: “Soviet education emphasizes 
love of country, the glorification of Russia in history, science, the equality 
of peoples, socialism, and military power. The entire educational program 
expresses Soviet domestic and foreign policy and is d 
of overtaking and surpassing ‘the most advanced 
(19:116). The American emphasis on indiy 
of teaching was contrasted sharply with Soy 
and indoctrination in communism. Fascism 


cal, not a rational force: “It js built upon the support of the masses 
as they are directed under a system of führership. The philosophy is one 
ИЕ belief, regulation, uniformity, and constraint. Fascist thought 15 
national-mindedness to the nth degree based on a political foundation. 
Its sole consideration is the success and survival of the fascist state, to that 
end everything must ђе surrendered—objectivity, logic, consistency: 
and even truth itself” (20:35). 


Hook (23) concluded that the fundamental problem of our culture i$ 
to defend and extend the democratic herit g 


irected toward the goal 
capitalistic countries 

idual instruction and freedom 
iet emphasis on a unified system 
was represented as a psychologi- 


The President's Committee on Civil Rights (36) documented the ways 
in which the fundamental principles of human rights are being achieved: 
treated the progress made, and the difficulties and problems confronting 


made a reality for all people. 
A report of the Educatio 


cation (31) pointed out that both good a 


ent, but not good in terms 0 
cational Policies Commission report (32). 
first issued in three separate sections, should be mentioned here since it 
brings together significant material coordinated as one study. 


222 


Јипе 1948 CURRICULUM: FOUNDATIONS 


Many educators have had an opportunity to view first-hand the effect 
of other ideologies upon the life and character of other people. While con- 
cerned that democracy shall have an opportunity to serve thruout the 
world, there is equal concern that American education and policy, which is 
the beneficiary of a forward-looking social system, shall operate to remove 
the stresses which are threats to democracy itself. Strebel (43) proposed 
a nationwide program of community and educational planning which will 
transcend the four walls of the school and attract basic values of men 


in the interest of greater social democracy. 

In reviewing world trends Toynbee (45) pointed out that there is 
a tendency toward standardization and uniformity. This tendency is 
the correlative and opposite of the tendency toward differentiation and di- 
versity which has been found to be the mark of the growth stage of 
civilizations. у 

А broad problem aflecting educational foundations is seen in the control 
of atomic energy. To Compton (11) atomic energy is “just one more step 
along the path ‘of technological progress” but he states that the society 
that is adapted for survival in the modern world is one in which an increas- 


к з over large 
Ing degree of cooperation occurs between diverse groups spread кы 


4 а ini ion, 
areas; that technology requires an ever increasing training and education 


as well as a concern that one's activities shall contribute to t 

of society. Willits (46) pointed out that the main questions with in 
to atomic power are those of its impact on war and peace, on wee 
оп politics, and on morals. To implement the concept that atoms Peay 
must be understood and controlled, a bulletin of Ше Онаша А р 
(21) brings together basic materials for the orientation of teachers 


Е ica iectives and expe- 
area in the form of a resource unit, synthesizing the objectiv р 


< х Ке ic age. 
ri : 4 : energy in an atomic 85 те 
ences basic to understanding atomic БУ и establishing 


; in 
Intercultural relations have been of major aeneis (27) repre- 
foundations. The Ninth Yearbook of the John Dewey 2016") 


ч ir accompanying 
Sented the survival of intergroup tensons ИБ ШЕ їп pti id Moe 
pt ge MEE. i г 
Prejudices and hurtful discriminations as a мера гж ware proposed: 
World. A series of principles for intercultural e "i и in a democracy is 
a ) 
that all pupils shall live well together - - - that freedo 


thers . . . that 
alwave It: А equal regard for o А 
lways limited by the requirement of e use the method of conferring 


Pupil groups shall increasingly а. an. hat the pupils shall learn 
++ that the pupils shall really grow ; * * ои that each pupil shall 
тоге and more to act on the basis of thinking - Qe he has found . . . 
fold the invariable habit of пат atl eae йты! contributions 
a 4 «now 1 
of Un iue "e i pest: shall understand and d ч co 
posite окус ар of the American population . - - that eun - e le . 
Pupils shall study the various historic causes and supporting "i и" па x ons 
of group prejudices: and study the problems o а bi s 1 edi 
against racism. Brameld (5) studied minority problems in public schools. 
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He documented the gap between theory and practice, again emphasizing 
the need for realism in considering foundations. He found that where 
peoples of various cultures and races freely and genuinely associate, 
tensions, difficulties, and confusions dissolve. Where such association 1$ 
not present, prejudice and conflict grow like a disease. Allport (2) found 
that controlling group prejudice calls for a united attack by every re- 
sponsible agency and every responsible scientist, moralist, industrialist, 
educator, housing authority, legislator; by civil service, the cinema, the 
stage, the radio; by community leaders, psychopathologist, social scientists; 
and by philanthropic and educational foundations. 

The report of the Harvard Committee (22), while purporting to deal 
primarily with the college level has also important implications for the 
high school. The report represented the elective system as a divisive force, 
resulting in compartmentalization of learning and standardization of prod- 
ucts. More emphasis on general education at both high school and college 
levels was suggested as a means of securing unity, and of leading the student 
to develop desirable traits of mind and behavior. 

Caswell and others (9), while finding much that was commendable 
in American high Schools, also found that much needs to be done if the 
high school is to meet the needs of modern youth. Social goals suggested 


tor sécóndàry education include: developing citizens competent and willing 
to make every needed sacrifice to make democracy work for all men . . - 
developing a consuming desire for that kind of public behavior toward 
other nations which produces peaceful international relationships . . - 
teaching that we have adequate resources to meet the economic and social 
needs of all our people and that these resources must be used for this 
purpose . . . directing the attention of youth to the fact that successful 
living depends upon adequate personal and public health and upon physical 
fitness for employment and social and family life... showing that 
America is committed to an economic system of private enterprise and that 
this system must be healthy, but that government regulation is required 
to insure its serving the public оой... pointing out that all men must 
Work to produce for individual and group welfare and that opportunities 
for work must always be available . . . giving each young person the 
knowledge he needs to improve his social and economic status to the limit 
of his capacities. 

The social obligation of hi 
the report of the President’s 
General education concerns its 
of the motives, attitudes, and h 
himself and think of himself t 
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sing 
e panem of us Altho seeking common goals for all, general 
irap аА prone us these goals thru different subjectmatter and ‘expec 
dete. proas es must ђе as varied as the differences among students. 
Nescio d on growth and development is shown thru this 
wagen 2 p of such books as Manual of Child Study (8). 
onera о ~ is clear that. physical and mental development are 
dcc and interrelated, and that maturation is the end of all 
fee. pu of change. 
is siete е cen of Louis Raths (37), workers reported studies 
gnificant progress had been made by pupils when teachers were 


led to 
a deeper understanding of pupil needs and ways of meeting these 
Needs identified included belonging, 


m fear, love and affection, 
understanding, and 


n 

xia Dus teaching. operations. 
Seater го аак qe security, freedom fro 
knowledge. guilt, personal integrity 1n sharing. 
hw. E the use of motion pictures, recordi 
бао > gram of teacher education for high-school teachers of home 

uw ot ier > successful in developing a sensitivity of teachers to the tech- 

sd on — не relations, both to those they use and to those that are 

ait oes 2 A | е concluded that further improvement in the деуејо влас» 4 
«йон. Dirke рн would advance the effectiveness of public edu- 
Paratively few A а home economics situations, found that com- 
адб m Py the students seemed to have succeeded in establishing 

the basen n gaining recognition adequate to meet what were termed 
ааа eeds of acceptance and recognition. A few students were con- 
reeds ee a large enough number of rejections to show that definite 
Fin o social and emotional adjustment existed. In view of the large 

unts of “unknownness” whic 


that i ћ many in the group rated, she reported 
it was difficult to see how opportunity to es 


inter tablish very satisfying 
zm PM relationships could have existed for them within these class- 
s. 


ы пе) reported that a direc 
ome g thru an in-service teacher-e 

Hm n relations tended to result in $ 

e, reading skills, and intelligence. 
«aree children is a primary means of approaching the curricu- 
е Of the many reports dealing with studies made by a local staff, two 
the cited, A Teacher Education ‘Commission report (35) drew together 
е experience of many collaborations, but was concerned primarily 
with the experience and work of one staff. It was found that teachers who 
ept children emotion- 


u E у 
ee children think of behavior as caused, acc 
y, recognize that each child is unique, know the common developmental 


t ; 5 кале 
pe which children must meet ав well as the scientific forces that regulate 
uman growth, development, motivation, learning and behavior, and use 
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ngs, and short 


t attack upon the problem of improving 


ducation program which emphasized 
ignificant increases in social accept- 
as measured by psychological tests. 
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this understanding in making judgments about any particular boy or girl. 
This study contains many important findings. 

А study of the faculty of the Ohio University School Staff (33) resulted 
in a recording of the characteristics of children at various age levels as 
a basis for curriculum development and guidance, The general categories 
used in this study were: Maintaining Personal Health and Promoting а 
Healthful Living, Achieving and Maintaining a Sense of Security, Develop- 
ing and Maintaining a Sense of Achievement, and Developing and Main- 
taining Ever-Widening and Deepening Interests and Appreciations. 

Two reports appearing during this period were stimulated by the work 
of Adelbert Ames, Jr. of the Dartmouth Eye Institute. In a series of demon- 
strations Ames showed that a perception is only a prognosis and that things 
around us have no meaning except as we ascribe 
result of these experiments, Kelley (26) concludes 
nothing until we make them something, and then they are what we make 
them. What we make them 
where we have been (our prior experience), Things 
clues. Reality, therefore, comes from what we m 


meaning to them. As 4 


about us are only 
ake of these clues, received 
External objects lack reality 
ce only when assigned character- 
cing organism. Cantril (7), 
у Ames, pointed out that we 


judgment inherent 
for the ineffectiveness of "abstract? 


stractions alone, ђ 


as to what children shall learn, These choices at any level should be i" 
keeping with the child's capaciti ; - 


proceed is to relate education to the child's own 
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т $ d 

i doa cannot be absolutely geared to child development, educators 

ana e alert for new insights into the resources of child nature and on 

guard against cultural pressures whi i "eh 

dp press shich are against the best interests of 

" The place of development 

ort эү i 1 

EUN by Corey (12) as the required lessons which boys and girls must 
n to adjust to their culture. For middle-class American young people 


the more i i i 
nore important of these are: coming to terms with their own bodies 
achieving adult social and economic 


al tasks of adolescence in education was re- 


en : learning new relationships . . - 
alus se 
... and acquiring self-confidence and a system of values. The point 


asks should have an important place in 


Was 
as made that developmental t 
lum and curriculum change. 


де ен the direction of curricu 
ollowing the research previously reported by Stoddard (41), Schmidt 


up. Mund a study of 251 Chicago boys and girls between the ages 
im ње ^" and fourteen years, all of whom originally had been classified 
me jle- minded. The group ranged in IQ's from twenty-seven to sixty- 
n | with a mean IQ of fifty-two. Instructional method was characterized 

: (a) group planning; (b) group experience: (c) in-school reproduction 


о А + А о . : H 
f situational experiences: and (d) the use of the creative and manipulative 
d. including беја угасе» е 


агі ; ё | 
b 8. А variety of educational materials was use 

r Я š 

oadcasts, films, and stereopticon slides as well as book 


ne x Ж ^ 
: Wspapers. Construction and art materials were used in correlative hand- 
ү! : " . 

огК and in the crafts. Evaluation of progress was made during the three- 
ils had left the center. 


Ie experimental period and five years after the pupi 
Wenty-seven percent of the experimental group completed a regular four- 
ўза high-school course. Intelligence score changes over the eight-year 
Period ranged from a four-point drop to a seventy-one point gain. Most 
of the experimental group made satisfactory life adjustments. A control 
Sroup made little gain in 1Q, and life and vocational adjustments were less 
Satisfactory. 

Attitudes toward teaching and teac 


рев in foundations. Barzun (4) con а а 
ut the regard for it is a lost tradition. He observes that tomorrow's prob'em 


УШ not be to get teachers even tho, at this moment, that appears to be one 
of the great needs of the schools. What will be needed, rather, is to recog- 
nize the good teachers and not to discourage them before they have an 
opportunity to establish themselves. E" 

Peterson (34) found that in education the foundation 1$ the teacher. and 
the best possible curriculum will suffer fatally in the hands of a dull and 


Unimaginative one. 
Alberty (1) analyze 
centered and the experience-cen 
thru an emphasis upon needs 
dividual and his environment. 


s, magazines, and 
т © 


hers have an increasingly important 
cluded that teaching is not a lost art 


d weaknesses of the subject- 
tered curriculums. and resolved the dualism 
as flowing from the interaction of the in- 
When these needs are viewed as a result of 
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d the strengths an 
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the interaction of individual and social forces, a basis is established for 
re curriculum. былай 
uo staff of the Horace Mann-Lincoln Institute of School e! 
mentation (42) proposed a theory of curriculum developmen а 
utilizes a knowledge of how children grow and mature in American 5 
with its democratic orientation and direction. | uni 
selected were: health, intellectual power, responsibility for moral cho “ 
esthetic expression and appreciation, person-to-person relationships, = 
membership, intergroup relationships, technological resources, E 
economic-social-political structure and forces. Each of these чари m 
analyzed on four bases: early childhood, later childhood, youth, ха x 
hood; and suggestions were made for the operation of the curricu ш 30) 
Reporting cooperative approaches to research and study, Mort sn 
made a synthesis of basic concepts underlying school administration, d 
of which are basic to the curriculum. One section was devoted to a 


scription of “best practices,” as identified in the studies of the Metropolitan 
School Study Council. This 


technic was used in the belief that abstractly 
stated purposes are often meaningless unless there is some indication e 
the means by which they are achieved. It was further maintained that 1005 
people interpret Purposes in terms of the best devices which they kno 
“тт am of the Metropolitan School Study Gonner 
d the creation of instruments and the carrying 
d develop insight and create desire for better 
practices. 
The question of reli 
again. Morrison (29) 
ism which, in general 


B ; ies 
The major categor! 


presented the view of Protestant- 

eparation of State and Church. 
е moral and ethical values of religion are ай 
essential part of training for successful living and they should be part о 
a liberal education, Thayer ( 


44) found that secularization is consistent 
greed that there 
moral, and spiritual training. F 
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CHAPTER П 


Curriculum: Status and Description 


HARL R. DOUGLASS. HENRY J. OTTO, and STEPHEN ROMINE 


Review of current literature and of responses solicited from teacher- 
training institutions thruout the United States reveals no great amount 
of careful, fundamental research on this topic during the past three years. 
Emphasis here is placed upon studies having research merit. Also included 
are some books, reports, and studies which, altho not always based - 
on formal research, do indicate principles, activities, and trends which 
may be useful to persons interested in the general status of the curriculum 
for the period of 1945 to 1947, inclusive. 

This does not suggest that the curriculum is static. Emphasis is placed 
upon practice. Some reference to theory from time to time is helpful, 
however, in comparing what was being done with what might have been 
done. Of primary concern here is the organization and the content of the 
curriculum as shown by the research of the period covered by this issu 


of the Review. ма 


І. Тһе Elementary-School Curriculum 


Surveys of Status and Trends 
Rouse (82, 84, 85) provided a survey of the elementary-school ae 
lum in Texas which covered: (a) the evolution of the elementary-s¢ i 
curriculum in Texas, (b) the proposed elementary-school curricu € 
as set forth in the state curriculum revision program of 1934-1938, an 
(c) the present status of the curriculum in use today in Texas elementary 
Schools. Altho a reorganization and synthesis emphasizing five core ves 
based on the dominant themes of language, society, security, individua 
development, and science was set forth in the 1934-1938 pug о. 
reemphasized in subsequent bulletins in 1939, 1943, and 1945, pe is 
pattern which prevailed in 1946 was that of subjects taught in isola 


9n a dai i i i 
ily assignment basis. d curriculum practices in depart- 


Another study by R (83) compare п 
Дега A checklist of 137 

Es iz i lementar schools. А c 

=n an пена nondepar ee view ad questionnaire study. Only 


items was used in an observation, ? the two groups 0 
fourteen of the ninety-four differenc between h but only 
Schools were statistically significant: seven favored eac Lg voe by 
one of the differences favoring the departmental group ey И cid 
Specialists in elementary education, whereas all seven of the 1 


2 1 I ialists. 
favoring the nondepartmen d by such aye cur 
Otto's (70, 72) comparison of s in 286 public elementary schools 


5 og 
and forty-six campus demonstration $ ealed these two groups 
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chools rev 
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of schools to be very similar except that standardized achievement S 
and departmentalized teaching were more extensive in the campus ign 
А. nationwide survey by Otto (71, 72) included many aspects o Lar 
instructional program. Forty-five different subject titles were repor e. 
by the 532 schools included in the study. The prevailing ign 
curriculum organization was that of "subjects taught in isolation. 
trend toward integration of related subjects was indicated by the ; 
that only about 50 percent of the schools reported history and geopran. a] 
as separate subjects and nearly one-fourth of the schools reported лн 
studies." Integration was further evident in a small percentage of schoo 
in which various combinations of reading, spelling, writing, and literature 
had been made and a still smaller number of schools in which some phases 
of language arts had been merged with social studies or science. ен 
different types of co-curriculum activities were reported, only one of whic 
was found in more than 50 percent of the schools, only three in mor 
than 40 percent of the schools, and only six in more than 10 percent 0 
the schools. The prominence attained by health and science was significant. 
Carter’s questionnaire study (18) involving 153 urban and iinet tni 
rural teachers in Ohio showed that conservation education had gaine 
ергопи ріп teachers’ thinking and practice. "-T 
In a survey of curriculum improvement since 1925, Rice (77) identifie 
three approaches; namely, (a) those directed toward the creation of goum 
of study in subject fields; (b) those directed toward the development 0 
areas of study and experiences centering around the major functions 0 
living; and (c) those directed toward the development of areas of study 
and experiences arising from the problems, interests, and concerns 0 
youth. Concern for curriculum improvement has led to concern for “ways 
of working" in bringing about curriculum revision which, in turn, has le 
to greater emphasis upon thé major functions of living and the needs of 


youth. Rice described six significant effects which this trend has had upo” 
the nature of the curriculum. 


Since 1942 the Alfred P. Sloan 
selected members of the American 
plement the training of 
ten teachers colleges w 
progress and accompli 
any extensive degree, 

Тће old argument about 


Foundation has been cooperating with 
Association of Teachers Colleges to 1n 
prospective teachers in applied economies, By 194 
ere participating in the program (30). Reports of 
shments of this program are not yet available 10 


proach today should consider, at some point, | i 

d subjectmatter. Hand insisted that wales" 

unction as an irresponsible institution ?' 
reference to what is to be learned, it must have a planned curriculum. 
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Currie 
ul 
um Content, Procedures, and Appraisal 


Children’s i F 
бї ӨЙ edd M to hold a prominent place as a clue to 
the achievement of c ~ («17 fanm mo significant difference between 
in Grades пун = and noncomic book readers among 600 pupils 
iii the testi o imilarly nonsignificant were the few differences found 
questions from LR в soari ok 2 puris Baker: (i): obteined 9000 
that children ia a elementary-school children. These questions revealed 
may be жш interested in many topics at the same time and that they 
study of childrer S manifest interest in these topics for several years. A 
that 72 percent x heroes and ideals by Stoughton and Ray (97) showed 
immediate аео pupils’ interests are associated with the 
fient, Hy the жи ent Ps only 25 percent relate to the remote environ- 
Morton’s (61) d кор е these percentages have shifted to 42 and 52. 
grade-by-grade m r of children’s mathematical interests revealed the 
study of aren nto interest in aviation. A very extensive and very useful 
shel ниво ~ of children in Grades I to XII was made by a 
Де were ein 2 Denver Public Schools. (24) Parents. teachers, and 
then us about health interests. The results of the study were 
diui oem Up a graded schedule for curriculum planning. 
pupils. Kram ) IM home-study assignments beneficial to е 
Process of Fue Brown (52) called attention to the importarice of "the 
Бега ак dh, nge" in curriculum revision and then outlined criteria for 
мокет а.д е yum Herrick (42) developed four criteria for appraising 
terion of rice to promote reading development; namely, (a) the cri- 
intervdlatia n goals, (b) the criterion of continuity, (с) the criterion of 
Gribam me hip, and (d) the criterion of two-dimensional evaluation. 
methods 4 ) endeavored to find out whether teachers who use democratic 
that зура род democratic attitudes in their students. She concluded 
virtual a bene procedures, even tho used by superior teachers, do 
tiental j^ ка ing to develop democratic attitudes, but that there is experi- 
iid evidence to show that superior teachers do have а measure of 
in establishing democratic attitudes thru the use of democratic 


methods. 


Visual and Auditory Aids 


Mu the three-year perio 
C Cleties published yearbooks on audio 
ouncil for the Social Studies (40), and the Nationa 


of Mathematics (62). 


Large-Scale Curriculum Projects 
" A definite trend of the times is large-scale curriculum projects spon- 
Ored by various types of agencies and carried forward thru the par- 
schools in different parts of the country. Examples 


irem of cooperating = A А 
91 such projects are: the Alfred P. Sloan Foundation study in applied 
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d covered by this report, two professional 
„visual aids; namely, The National 
] Council of Teachers 
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economics which has a “public schools” area (21, 68, 89) and a college 
area (30); the W. K. Kellogg Foundation project in health education, 
about which no published reports are as yet available; the Southern States 
Work Conference (94, 95); the American Council on Education pee 
on intergroup relations; the curriculum program of the National CRUS. 
of Teachers of English (92) which is designed as a nationwide study an 

aims to prepare materials in the areas of (a) literature and reading, (b) 
writing, (c) speech, and (d) listening; two recent yearbooks on the cur- 
riculum by the National Society for the Study of Education (63, 64) ; and 
the Horace Mann-Lincoln Institute of School Experimentation (57). The 
latter was organized in 1943 and, as now organized, supports a variety 0 
efforts. Major attention so far has been centered on a series of studies 
relating to curriculum design. These studies encompass three basic prob- 
lems: (a) the necessity for a better orientation to the conditions of our 
technological society (23), (b) the importance of increased recognition 9 
the characteristics of child growth and development (46), and (c) the 
need for more balance, continuity, and unity in the school program (98). 
The institute program is seen to have four emphases: (a) the preparation 
of fundamental analyses basic to curriculum development, (b) field ex: 
perimentation in associated schools, (c) staff and student research, and 

—=@©ергЗваНоп and dissemination of findings. 


II. The Secondary-School Curriculum 


Some Factors Influencing the Curriculum 


The curriculum is constantly subjected to many influences and controls 
A number of these factors were reviewed by Bacon (6) who discusse 
their action on curriculum planning. Douglass (26) reviewed and sum 
marized official and other agencies which affect the curriculum. Within 
the field of education, old ideas, new theories, persons, committees, p10” 
fessional organizations, and other separate and concerted efforts wiel 
influence in various ways. One recent study called attention to the impor 
tance to curriculum advancement of competent persons in education ап 
placed much responsibility on teacher-training institutions (81). 

Outside the school many factors such as legal controls, minority groups: 
political agencies, business, and other various groups (6) are influential. 
Douglass (26) classified such agencies as follows: (a) federal authorities 
and influences, (b) state governmental authorities, (c) local authorities 
and influences, (d) nongovernmental educational agencies, and (е) pre* 
sure groups with special interests. In any complete consideration of the 
status of the curriculum these influences must be taken into account. 


Legal Controls of the Curriculum 


, ; . jes 
The freedom with which curriculum development may proceed var!€ 

from state to state, and there is much lack of uniformity. In a + кі 

the legal controls exercised in forty-one states, Jones (48) found th 
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thirty-six state dep " 
to develop and „сүрөөр Мр аре ү d umt dioe 
gh s : 2 study sed in ju i 
sr tuia Ser wir Jua ree states the department of ње d per n 
high «КО j^ to prescribe the number of units for graduation from 
aid in О pis oes authorize uniform purchasing of textbooks, 
textbooks. ride ded боле топов authorizes prescription of uniform 
ob is жене ir g agencies exercising some control over the curriculum 
Та nine disc |, ка аге maintained in twenty-nine states. 
in the най ка ер Smeg of education have full control over courses 
Án Бус Lu La 1001, while in thirty states local boards exercise 
MOE AF и e offerings subject to approval of the state depart- 
of control ейн x ones concluded that states exercise varying amounts 
having ws er thru direct prescription by law or thru state agencies 
by es = Burt, Only a minority of states prescribe specific subjects 
have ee only nineteen require instruction in health, sixteen 
with See ке Tee to some aspect of the social studies, and twelve 
| пи о nglish. In general, powers given to state. education 
Taylor vem exercised sparingly. 
паа бї cd revealed that replies from twenty select 
Dado o. ucation indicate that consi 
hat небе знате states. Massey ) 
of еен. poe acts which permit operation of camps by boards 
for the ; She also indicated that twenty states have laws providing 
operation of recreational programs and implied that camps could 


come 
under such provisions. 


ed state depart- 


How 
Many Curriculums? 
s thruout the United 


s (79). Of 
47 percent 


ng 467 secondary school 
f single or multiple curriculum 
articular aspect of the study. 
Courses, F ourses taken by all pupils. plus elective 
pupil СА Forty-three percent reported offering several curriculums | for 
he th oice, within each of which are prescribed courses and electives. 
n dais curriculums most commonly offered were: (a) college pre- 
ation У, (b) general, and (c) commercial. However, analysis of gradu- 
the « renirements within a number of different curriculums reported by 
tend chools suggests that instead of а variety of curriculums there actually 
s to be one common program of academic courses, plus some {тее 


electi 5 B В 
гаа and other prescribed courses in line with the title of the curriculum. 
general, the curriculum offerings of smaller high schools, particularly 


ha having an enrolment of less than 200 pupils, were more restricted 
кей, larger schools. Of twenty leaders in the field of secondary edu- 
teulu who participated in this phase of the study, eleven favored a cur- 
m of common courses plus electives, and seven favcred several 


curri . А B 
riculums having prescribed and elective courses. 


sk b mak à study involvi 
161 dcm the question о 
offered ools participating in this p 
a curriculum of common с 
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Common Curriculum Organization 


Current educational theory tends to favor more progressive. curriculum 
organization, but practice is limited largely to more traditional pes 
Alberty (1) stated that the curriculum has not kept pace with the T 
demands made upon it. However, he also indicated that there is a discerni 4 
trend from the subject-centered curriculum rooted in traditional values cam 
subjectmatter to an experience curriculum based upon needs, interests, “© 
abilities of adolescents. Spitznas (96) emphasized the desirability o 
apprehending the curriculum as a process rather than as a form. Romine 
reported eight of twenty experts as favoring the experience curriculum 
and seven as favoring the core curriculum (79). Regarding practice, how- 
ever, Romine found that 61 percent of the responding schools indicated 
a curriculum composed of subjectmatter courses, and an additional 19 
percent suggested that such courses were correlated in the curriculum. 
Only 7 percent claimed to have an experience curriculum. : 

Further evidence of traditional organization was supplied by in- 
vestigations in Colorado, Iowa, New Jersey, and Wisconsin (65, 90, 10, 37)- 
Taylor (100) found that of twenty states investigated only five recom- 
nd in two of these it was limited to the 
—Ss&Yenth and eighth grades. From а study of research on pupil progress, 

classification, and failure, Leonard (54) concluded that the high school 
has not yet adapted its curriculum to meet the needs of youth and that 


success in the secondary school is defined in terms of satisfactory com- 
pletion of subject units, 


There is some other evidence 


junior high schools, and cor- 
that there is a trend in the 


fusion, and integration, They also 
with res 


in the past. 


Curriculum Organization and Educational Objectives 


Of 161 secondary schools participating in one study, 40 percent indicated 
that courses of instruction are Organized so as to make some contributio? 
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P = aui objectives. with emphasis upon those to which 
aba њем ен closely related (19). Thirty-three percent indicated 
the ана peri so as to contribute to those objectives to which 
e ui 5 were most closely related, with over-all articulation among 
in ih s to insure some attention to all objectives. Current theory explored 

ie same study revealed similar percentages of expert opinion favoring 


each of these two ideas. 


Content of the Curriculum 

and UHR herein the term content includes subjectmatter, activities, 

is ыс риш studies indicated а great variety of titles assigned 

om ice offered in secondary schools. Romine (79) reported unpublished 

їп Calo ae that courses having 183 different titles were offered 

se. rado high schools їп 1945-46. Shuey (90) found 217 different 
jects in a study of large independent districts in Тома, and Nonneman 


160) found 141 in his study of consolidated school districts in the same 
ate, These findings, together with analysis of courses available in second- 
learly indicate the growth of the cur- 


bans ка over the United States, с indical 

havi um by addition and its present composition in terms of many courses 
hs a variety of titles. m cA 
р D, one study curriculum experts advocated three importati principles 

or use in the selection of activities and experiences to be included in the 
curriculum: (a) probable contribution to adult living, (b) suitability for 
meeting developmental and adjustment needs of youth, and (c) recogni- 
Чоп by pupils as of value here and now 19). In an integrative study o 
literature in the field, Palm (73) concluded that one of the present trends 
in theory and practice is that of adapting the curriculum to meet youth 


needs, 
Romine (79) found that almost 7 of 161 responding schools 
place primary interest in activities and experiences making а valuable 
арня to adult living. Fifteen percent e 
asis of meeting th need d 

а youth needs, an ‘ 
that emphasis was placed upon import f subject felts amori 
ing to the judgment of the teacher. Increas 10, e pap б 
cá adjustment needs of youth was repo ority à vba E pi 
econdary schools reporting 01 trends ng € 4 
И Б б 1 education. was also reported 


Vocational education, and also on 8 ipu a ари 
i s to plac 
pecialized courses. 


) indicated 


and science to vocational purposes. А | 
as investigated by Nonneman 


The i high-school subjects ч 
popularity of kc Torsit found the ten most popular subjects 


(65) and Shuey (90). 

among а mt aah g I, English T, General Science, English TI, 

World History, American History. Geometry, Typing 1, and American 
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Literature. Shuey ascertained these to be as follows: English 9, American 
History, English 10, Algebra, General Science, English 11, Geology, Typ- 
ing 1, and Plane Geometry. Many of these subjects will be recognized 
as "required" in many high schools. Hence, it may be wondered as to 
the influence of graduation requirements on the results. 

Barton (10) reported that in New Jersey two years of United States 
History are required by state law and that three years of history and 
social studies are usually required. He indicated that there is increased 
emphasis upon Problems of American Democracy and decreased emphasis 
upon World History. The status of the social studies in Wisconsin high 
schools is reported by Haas (37). 


Graduation Requirements 


Such requirements reveal something of the esteem with which various 
subjects are held. A high percentage of those usually required for high- 
school graduation are of an academic nature. Model requirements among 
the schools participating in one study were as follows: English, three units: 
mathematics, one unit; science, two units; social studies, two units; and 
health and physical education, one unit (79). An additional unit in each 


_of English, mathematics, and science, and two units of foreign language 
4 


were commonly required for graduation from college preparatory curric- 
ulums. Curriculums of the general type usually had fewer prescribed 
courses, while college preparatory and specific vocational curriculums had 
a higher percentage of prescribed requirements (79). 


Neglect and Overemphasis 


The consultants in Romine’s study were asked to rate a number of 
topics on the degree of neglect or overemphasis which they believed each 
received in the secondary-school curriculums. Of fifty-two areas or topics 
rated as to neglect, the ten indicated as receiving least attention were 
as follows: application of mathematics to daily life; cultivation of sci- 
entific thinking; love, sex relationships and courtship; family relation- 
ships for boys; the Far East; Russia; labor-management relations; art 
appreciation; causes of depressions and wars; and creative self-expression 
in art (79, 80). Other items, indicated as almost as much neglected, include 
many related to human relationships, world understanding, and other 
problems of modern living. Ы 

Suggested as the ten most оу 


t eremphasized of twenty-nine areas or topics 
were the following: athletic t 


eams, war heroes to the neglect of leaders 
in peace; college preparatory courses in general; abstract mathematica 
problems lacking application to life; complex fractions; reading of clas- 
sical literature; highly technical aspects of science; federal aspects 0 
government to the neglect of local and state government; English back- 
ground of America; and plant and animal classification (79, 80). 
Responses from 161 schools did not completely substantiate expert 
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opinion with respect to neglect and overemphasis. However, many of the 
schools indicated little or no attention to some areas and topics rated as 
most neglected, and averages of school responses indicated only an inter- 
mediate (or slightly greater) amount of attention on most of these areas. 
Similarly, many schools indicated much or greater attention to topics 
rated by consultants as overemphasized. Athletic teams, for example, 
were rated as most overemphasized, and schools gave this item the highest 
average altention. Study of neglect and overemphasis indicates a need 


for reevaluation of curriculum content. 


General Education 

On the basis of responses of twenty leaders in the field of secondary 
education, Romine (79. 80) concluded that perhaps 60 to 65 percent of 
the curriculum should be devoted to general education. The data from 
more than 400 schools indicate a trend toward more attention to general 
education, altho not quite so pronounced as one toward vocational educa- 


tion (79). 


Consumer Education 

Briggs (15) surveyed 2915 high schools having a pupil enrolment of . 
00 or more. Responses were received from 725 of which 26" percent re- 
Ported offering a separate course on consumer education. Of these, two- 
thirds of the courses were offered in the eleventh and twelfth grades. 
Consumer education offered as a part of one or more other courses was 
indicated by 87 percent of the respondents. The three landing oie 
making such a contribution were home economics, e p a ап 

usiness education. Harap and Mendenhall (39) indicate tha 
the war many schools formerly offering consumer education pis um ra 
subject had dropped the course. altho nearly all еј A ere dear 
Wartime consumer education in one form or another. Similar cor s 
Were made by Tonne (26). — 

Examination of syllabi, courses of study. and oT Lire 
Systems supported Briggs’ conclusions by revealing n sepes with the 
Were largely concentrated in the eleventh and i Lud condo 
majority in the latter year (101). Such courses Were pas aed as 

eing elective and one semester in length. pues = dot оа 
Teported that a recent survey of 500 знов 11 a nee offered sepa- 
make no provision for consumer education. Only $ ius pidas Stee 
Чоп nuu. И арй ЧЫН па isi pe that “to claim to” and 
lon i ut Turille P s s 

“to do” a pet Me reported that in a four-state pes ee it 
Missouri, Nebraska, and Oklahoma) fewer than 3 pu a ia 
Contacted taught consumer education either. as a арн € bola 
Some form af integration. Turille (102) indicated increasing 


in the field and suggested that further experimentation 19 necessary. 
5 DO" 


1 150 school 
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In Romine's study (79) the consultants indicated that much more em- 
phasis was needed on consumer education in the curriculum. Of 161 
schools responding, slightly more than one-third reported giving “much” 
attention to the subject and thirty-two schools reported "little" attention 
given to this topic. Teaching consumer education thru correlation with other 
subjects was advocated by Reich (76). Some examples of experimental 
programs in Florida, Kentucky, and Vermont were reported by Olson 
and Nutter (69), Seay (88, 89), and Morrill (60). 

On the junior high-school level Gruhn and Douglass (36) found that 
consumer education was most frequently taught in the courses listed 
below, the percentages indicating junior high schools offering such educa- 


tion in each course: 


Courses Percent Courses Percent 
Home economics 81 Social studies 34 
Mathematics 72 Other courses 10 
Commercial 57 Special courses in 

consumership 4 


Aviation Education 


Almost 50 percent of secondary-school pupils over the United States 
have accéss to aviation instruction. Sixteen states and the District of 
Columbia have formulated comprehensive high-school aviation programs 
(28). Sams (87) reported on the growth of aviation education in Cali- 
fornia and on the topics included in various courses. He also reported 
on the appropriation made by the state legislature in 1945 to aid aviation 
education. The California State Department of Education has a proposed 
course for high schools. A report on programs in fourteen high schools 
in New York revealed that industrial arts courses include flying model 
aircraft, ground training and glider construction, maintenance and repair 
of aircraft, and actual flight training (3). Aviation mathematics, mete- 
orology, radio communication, and the history and social as ects of 
aviation are taught in related courses. й 


Safety Education 


Widespread concern, at least in theory, for safety education of all 
types and in a variety of courses was indicated by several studies (2, 9: 
11, 13, 56; 58, 75). Woodcock (109) revealed growth in the ilis of 
schools offering driver education from eight in 1939 to 350 in 1945. 
Lindsay (55) pointed out that the number of schools offering driver edu- 
cation in California had grown from a handful to 250, such courses yield- 
ing one semester credit or the instruction being integrated in other 
curriculum offerings. According to Key (50) ten or more states are taking 
action to accelerate driver education, and Weedon (106, 107, 108) reveale 
an increase in the number of colleges offering courses in driver education- 
Some fifty-nine institutions in twenty-two states were reported as making 
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ege such courses for credit in 1947. In 1946 Garland (33) reported 
more than 300 California high schools taught driver education to 


" к 
nore than 20.000 pupils. Anderson (4) indicated that instruction in driving 
during the past decade and that 80 percent ü 


has increased 700 percent 
driver education. 


the sc 3 Wi : 5 
e schools in Wisconsin offer courses 1 


Work Experience 
Thei - 
ie importance and value of work experience Was revealed by Jacobson 
. In an extensive study lvins (45) found that in forty-four states 


abo : 5 : 
ut 1860 work-experience programs were distributed as follows: diver- 


sifie А Н n. i без : 

ја d occupations, 564; cooperative distributive occupations, 545; other 

perative programs, 180; high-school camps. 279; community schools, 
ified occupations 


а а reported а growth of about 50 percent in divers! 
idest states during the past decade (45). Many state departments of 
E Hon indicated growing interest 1n work programs, and the large 
uis Had of these departments reported a slight or rapid growth in high- 
indi ol work experience since the end of the war. A few state departments 

icated a decline in the number of such programs. 
m one study 55 percent of the consultants favored work е 
f фор, but of 161 schools reporting only 
or it in the curriculum (79). Thirty-four 
concern for work experience. and 44 perce 
those who wanted it and seemed better able to profit from such relatively 
nonacademic and less formal educative experiences. f 143 other schools 
34. percent reported. very little or no attention to work experience 

A study of work experience in 136 school systems in thirty-seven states 


reported on many features of existing programs (104). Of ninety-one 
communities responding on the extent to which pupils participate; about 
66 percent indicated that less than 100 pupils were involved. In almost 
50 percent of the communities less than half of the pupils were released 
from school time for work experience. Brockman (16) reported in detail 
оп existing programs in forty-five secondary schools in twenty-six states, 
revealing that work experience 15 being accepted in the curriculum but 
suggesting that it does not yet enjoy too much respectability. 


xperience for 


percent indicated no conscious 
nt made it available only to 


Mental Hygiene in the Curriculum 
ch mental hygiene in 


tendency 10 tea 
] guidance, orienta- 


growing е 
al education, vocationa 


There is evidence of а 8 


regular courses, such as gener He 3 cap ~ 
tion, social living and courses of similar titles. А slight increase in em- 
о? 


phasis over the past several years on such courses was evidenced by the 
annual reports submitted by Colorado high schools. Breinan (14) pointed 
out ways in which social ses may contribute to mental hygiene, 
and Smith (93) reporte ic courses developed in high school 
for children appearing t° have emotional disturbances. One of these 
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9 percent made such nravision.—» e 
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included work in English, social studies. and guidance, and interesting 
progress was reported. 


III. Intercultural Education and Education for Interna- 
tional Understanding on all Levels 


A wealth of literature relating to intercultural education is being de 
veloped but little of it can be classified as formal research. The urgent 
need for better international understanding and better intergroup under- 
standing in our own country was highlighted during World War П and 
has gained momentum since the close of the war. Interest thus generated 
led to a variety of activities in schools and with adult groups. 

Intergroup understanding and cooperation has assumed a role of con- 
siderable importance in social and citizenship education. At the inter- 
national level it is being spearheaded by the United Nations Educational. 
Scientific and Cultural Organization (17). 
phasis is being fostered by various groups which are giving special concern 
to it. Two departments of the National Education Association, the Depart- 
ment of Elementary School Principals (27) and the National Council for 
_the Social Studies (99), have issued recent yearbooks on the subject 

~ Phi Deita^appa has created a special committee (44) to give guidance 
to efforts which seek to construct peace in the minds of men. The American 


Council on Education, with the aid of funds granted by the National Con- 
ference of Christians and Jews 


In our own country the em- 


ports of public-school project: 
field ( Massachusetts) Plan (19) will be 


appearing in larger numbers in the future. 


nts of education to a i ire sent 
a questionnaire 

out by Warren (105) reveal that: (a) state departments may direct the 

state departmental officials believe 

and (c) there is an increasing interest 


ans for citywide programs 
ng, and (с) Progress is being made 
rcullural education, The United State 
a lack of information on the part © 
groups and intergroup relationships (103). 

es from 123 teachers, Baker (8) reported that 


uc utions located in metropolitan 
opportunities for training teachers in serv 


of community resources of mi 
(20), in summarizing 
materials, and methods 
the existence of 120 nat 
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areas have better 
ice in a realistic way by rease” 
nority group life and of speakers. citron 
220 articles, reported a wide variety of opinion, 
for intercultural education. Giles (34) report? 


ional, thirty-five state or regional, and 175 loc? 
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organizations at work in the field of intergroup education. Ojemann (67) 
m a series of articles and concluded that superior results follow 
it ap s people in the analytic approach, altho they learned much 
es nalysis of their cultural environment. King (51) analyzed the pro- 
gram of intercultural education in the Cleveland schools. Robson (18) 
interpreted a program for parent participation in the department of 
Spanish at the University of Chicago. In an experiment on changing atti- 
Pe ЧУ means of intercultural education, Russell and Robertson (86) 
* a that more change could be effected at the junior high-school level 
зе њиме а attitudes did not interfere. For example, there was a greater 
Tenn in attitudes toward Negroes than in attitudes toward other groups. 
ers? attitudes were also found to be important. 

P pigs (47) reported greatly increased interest in international rela- 

ns as evidenced by the increasing number of curriculum workshops in 
e field. Likewise, the literature in the field, as summarized and classified 

y Dossick (25) is indicative of increased concern. The various approaches 
to international amity and stability are, however, characterized as being 


described some outstanding new college offerings and 


at variance. Jones 
that the need for a Junior World 


cud 
бит ошип, Slonaker (91) reported 
onference is growing out of the increasing interest and comprehension of 


international problems. Joyal (49) found increased emphasis" on Latin 
America, Far East, Russia, global geography. and intercultural relations. 

Тће participation of the Music Educators National Conference in inter- 
national intercultural relations includes a study of Latin American musi- 
сїапз and their work, the exchange of teachers, the encouragement of 
Latin American music education (53). Oakes (66) pointed out ways 11 
Which science instruction may constitute à superior and effective approach: 
and contributes to international understanding. He listed important organ- 


izations at work in this field. 
of the Research Reviewed 


i ; ily suffered curtail- 
During the war years curriculum research necessarily 


ment. The end of the war brought a revival of interest and aen d 
curriculum revision, but the teacher shortage has undoubtedly checke 


some of this work. Most of the projects which have gotten under way 
since the close of the war have not yet progressed far enough to produce 
published reports. For these reasons the quantity of careful, fundamental 
research available for this review was somewhat limited. 

Of the research reviewed, many studies were 


based upon the question- 
naire or checklist technic: thus the results are subject to the limitations 
customarily associated wil 


h this type of study. In some cases two or more 

studies investigated the same areas, items, ог problems. Definitions were 
sup 5 P ~ s 

not always in agreement; thus caution should be exercised in making com- 


Parisons between results obtained in such studies. 


IV. Appraisal 
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In general it appears that curriculum practice has not kept pace “> 
theory, altho some progress has been made. Increasing attention in the 
curriculum to activities and problems of modern living is evident, but 
these usually are dealt with within a curriculum more typically conservative 
than progressive in organization. 
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CHAPTER Ш 


Methods and Materials for Childhood Education 
(thru Grade VI) 


H. GEORGE MURPHY and WILLIAM Е. YOUNG 
Tus chapter summarizes studies that were published during the calendar 
years 1945, 1946, and 1947, and that were concerned with methods of 
teaching and teaching materials for preschool, kindergarten, and elementary 
grades I thru VI. For a treatment of the three-year period immediately 
preceding 1945 the reader is referred to the June 1945 issue of the Review. 


геге dealt with in that issue under 


The areas treated in the present chapter w 
the chapter headings Methods of Teaching and Auditory and Visual 
Education. 

The body of general literature on methods of teaching available for the 
three years under consideration was substantial and, as noted in the June 
1945 report, this literature showed a tendency to cite the findings of 
research and the summaries of investigations. Altho this three-year period 
Covered the end of World War II, there seems to have been a decrease 
in the quantity of materials discussing the implications of the armed services 
educational program. The special commission of the American Council on 
Education (32) published its report on this topic in 1947. There may have 


been a tendency to await and accept this statement as definitive. | 
ith grouping, departmentalization, and 


& Some general research dealing w1 i 1 
Progressive education" appears. There was also research dealing with 
Specific technics and materials. It is significant, however, to note the in- 
creased emphasis on such topics as the democratic method, group dynamics, 
and mental hygiene in the classroom. - 
Together with these emphases on child development and group relation- 
unify and 


Ships there have been in a few general publications attempts to ur x 
periences provided for boys and girls. х- 


Synthesize the curriculum ex : 
amples of such attempts can be seen in the published volumes dd 
from the research program of the Horace Mann-Lincoln Institute о em 
Experimentation (43, 85). Mursell (61) has pu | port bc 
psychological principles of teaching. Huggett and Millar gs 
the psychological foundation of instruction and practice, an 1 


e 6 t jor С rri areas. 
Separa hap ers, the majo u culum 
generous treatment i 


Preschool and Kindergarten 
in received g 


Earl i d education ава! t 3 
ПА pen Bá subject of a yearbook of the National Society for 
the Study of Education (66). In this volume Anderson treated the theory 

ind and Updegraff and others summarized the research 


ВЕ і i H H 
ps deme er t area. The Educational Policies Commission (63) 


on the curriculum in tha 
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reported that “research and our experience attest the value of nursery 
school and the kindergarten and of correlative programs in parent educa- 
tion.” Heltibridle (37) traced the historical development of the kinder- 
garten program during its period of transition from one characterized by 
a formal program to that with which we are familiar today. Redfield (71) 
investigated the importance of home influences on the preschool child. 
Herr (38) concluded that pre-first-grade training is an important factor 
in success in learning to read among Spanish-American children. She 
believed that her data justify the presentation of a pre-first-grade reading 
readiness program to children below the normal age of school entrance. 
Allen (2) found that beginning first-grade children need a period of ori- 
entation that provides for the child self-chosen activities and a socialized 
environment. She did not, however, draw any inference for the kinder- 
garten program from her study. Andrus (5) described the physical, social, 
and other needs of preschool children and described the daily activities 
of children participating in a nursery-school program. 


The Background of Method 


The conflict between "progressive? and "traditional" practices has not 
е7. yet been resolved. Buswell (20) analyzed four problems of method under- 
lying newer instructional procedures. He took the position that learning 
needs to be organized and related, sequential, and associated with the 
time factor. He showed the need of scientific inquiry. Weber (91) та 
reply to critics of "progressive" methods listed nine points on which the 
psychologists of the leading schools agree. He cited research findings to 
indicate that the net result of the practices evolving from the “progres” 
sive” point of view is good. 
Hildreth (40) made a critical appraisal of the policy of continuous 
promotion. She stated that in recent years the newer emphasis on the child 


astrous consequences of failure from a mental hygiene standpoint resulted 
in an increase in promotion rates. Yet if children lacking the prerequisites 
are required to meet inflexible achievement standards, failure results ап 
promotion signifies progress in name only. Hildreth listed as implications 
of her appraisal the need for (a) individualized teaching of basic skills, 
(b) wider range of materials, (c) grouping of children within the grade: 
(d) a functional school library, (e) a variety of reading materials, ( 
nontraditional instructional materials, (g) an understanding of pupils, 
(h) small classes, (i) grouping for special purposes, and (1 avoidance 
of a narrow remedial drill type of teaching. She concluded that promoting 
children continuously should not set up insuperable obstacles to teaching: 
on the contrary it could become the stimulus for rethinking education in 
terms of the individual pupil. 

In an attempt to discover the effect of departmentalized teaching Roue 
(74) studied the fourth and fifth grades of two groups of schools, twenty 
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with departmental and twenty with nondepartmental organization. By ob- 
servation, interview, and questionnaire she found only fourteen statistically 
significant differences. These two groups of schools were reported as being 
not so different in actual practice as the theories underlying the various 
types of organization seem to indicate. The two groups were practically 
equal in the scope of their curriculum but the nondepartmental groups 
were more in accord with presentday theories of education. The available 
research on departmentalization was summarized by Seegers (78). He listed 
thirteen references on the topic and pointed out the limitations of educa- 
tional procedures in schools in which there is departmentalization. He 
stressed the effectiveness of integrated teaching. He decided that depart- 
mental teaching lends itself to efficient teaching of isolated skills and that 
it may be superior to fragmentary, unimaginative teaching by a single 
teacher. He concluded that departmentalization is not a particularly good 
plan of organization for teaching. . 

The controversy between the planned and the unplanned curriculum 
still continued. Herrick (39) concluded that there was no such thing as 
àn unplanned curriculum. He stressed the importance of teacher-pupil 
Planning and outlined the basic concepts of the experience curriculum. 
Curriculum planning is an essential part of the learning process itself. 
The 1945 yearbook of the Department of Supervision and Curriculum 
Development (26) stressed the need for the democratic type of planning 
in the classroom. Examples of good practice were given. 

From a йү трен за found i» better schools Mort (58) аат 
four over-all pertinent characteristics related to instruction, curriculum, 
and teacher personnel. Wingo (93) pointed out that to an i ре 
degree much of the work of the elementary school а pes carrier 
«Y а type of classroom organization variously galle i кы "n «d 

Project,” “activity,” “center of interest, oF some i i3 en pierde 
cated the danger inherent in the “unit of work” of substitu Bm [ages 
Undesirable, but new, atomism for the old. He listed five cr! 


development of units. 
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of multiple textbooks, group practice, and self-direction in finding mate- 
rials in books. She studied the direct opinions of 546 children in Grades 
IV, V, and VI as revealed on questionnaires. She recommended that teach- 
ers plan assignments that utilize the above mentioned technics. 

Lindsey (49) studied children's records of their use of time in school 
as a means of evaluating the programs of the elementary school. She 
directed the children of ten classrooms in five elementary schools in the 
keeping of records of how they actually used their time. She concluded 
that the technic is a helpful one and recommended that teachers use its 
even with one child at a time. Lindsey also discovered that time is needed 
in the school day for teachers to plan with and for children. Tschechtelin 
(88) experimented with self-appraisal of children in fourteen schools of 
Indiana. 

Sherer (79) screened a list of 3665 questions on all phases of aviation 
asked by 1150 children in kindergarten, Grades I, II, and III in order to 
find out what primary-grade children want to know about the quantitative 
aspects of aviation when they are free to ask whatever they please. He 
also studied (a) questions about aviation asked by children during school 
activities while studying aviation and (b) narrative accounts of children’s 
questions, comments, and activities during extensive classroom studies of 
aviation. Drill (27) in an effort to get at the science interests of children 
studied 47,330 reports of free discussion periods of children from thirty- 
eight communities in New York State and critically analyzed 19,211 which 
pertained to “topics which are or might be included in an elementary 
science program." She found that an average of 41 percent of all the con- 
tent for all the grades included an interest in science and that boys were 
more likely to mention science topics than girls. Children were foun 
to be more interested in individual plans, animals, machines, or units 9 
the physical environment than they were in societies or organisms in 
relation to their environment or in the stars, moon, sun, and planets 
Children were more interested in compounds and mixtures than they were 
in elements; and children showed some evidence of having been indoc 


trinated with superstitions, particularly concerning the moon and stars 
and animals. 


Readiness 


Readiness as it pertains to the development of children had some furthet 
attention in the fields of reading and mathematics. Moser (59) сопдис!е 
one such investigation on the second-grade level in an attempt to 16 
evaluate the relative contributions of maturation and environment. He 
chose prealgorismic growth of the fractional concept when instructio 
emphasized meaning and the structure of the number system. He concludes 
that (a) at the present time teachers do not know what to do about геа 4 
ness; (b) а functional approach to the problem of readiness is indicate 
(c) the teacher should provide a highly simplified version of the basic 
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In a study by Otto (70) the largest variety of pupil activities engaged in 
within the classroom was found in medium-sized schools. Otto also found 
that the use of the lunch program as a laboratory related to health instruc- 
tion is gaining acceptance and that community projects are being used 
in a large number of schools. Otto stated that these projects reveal an 
encouraging trend even tho a majority of those most frequently reported 
were those of lesser educational value. 


Personal Development and Group Membership 


Both the general literature and research during the three-year period 
covered by this issue indicate that important implications for teaching 
methods are coming out of the field of mental hygiene. Frank (31) stated 
that mental hygiene is not confined to the field of psychiatry but has a 
place in the classroom. He contrasted the older type of classroom with 
more recent programs and practices wherein teachers encourage socializing, 
wherein playing may contribute to learning, and wherein group activities 
are emphasized. The December 1946 issue of the Review (84) devoted 
a brief section to mental health in the elementary-school classroom. Snyder 
(81) summarized the experimental and survey studies dealing with the 

© œ mental hygiene of school children that had appeared in the literature 
since 1936, Brewington (17) outlined a mental hygiene program for 
elementary schools. Waller (90), as a result of a survey of five elementary 
schools of Washington, D. C., recommended that (a) teachers make а 
study of mental hygiene and modern guidance technics, (b) schools Кеер 
more complete and permanent cumulative record files, and (c) teachers 
become more familiar with tests of personality. Hartsig (36) found, from 
a study of the guidance services in 208 elementary schools that (a) there 
appears to be a need for improvement in utilizing recorded data, (b) 


Teacher Education (3) published the results of a cooperative, three-year 
project which presented technics for study of child development at the 
various grade levels. 

Selected research dealing with a variety of problems related to group- 
ing of children was reported by Smith and Dolio (80). They stated that 
the basis for grouping should involve more than the 10 or achievement- 
Grouping has come to have as its objective the placement of each indi- 
vidual within a group in which he will work better, where he will have 
status and a sense of belonging, where his mental health will be safe 
guarded and improved. Some of the main points from the selected researc 
are given in a running account. 

The National Council for the Social Studies (62) reported edid 
practices and trends in social education for young children. Chapter IH- 
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Ap a Е gave "и findings of research. Thruout the publication 
П 515 s placed upon the problems of children in groups. The 
American Council on Education (4) thru its project of Intergroup Edu- 
cation in Cooperating Schools issued a mimeographed sotiomeéinic work 
guide. Olson (69) reported how a sociometric study and an analysis of 
the situational factors in the social structure were made of a third ‘grade. 
He listed the treatment recommended for the group and described what one 
up study after a period of six months. Little 


teacher did. He made a follow- 
found. The children were then 


improvement in social relationships was 

regrouped; and more improvement in social relations resulted. Olson rec- 
ommended that numerous experiments in grouping using sociometric and 
other appraisals be made. The reader is referred to a compilation by Bron- 
fenbrenner (18) of a series of articles from the journal, Sociometry. The 
sociogram and preference questionnaire were used by Flotow (30) in 
studying social relationships of school children. А sociometric test was 
given to 135 children in Grades IV to VIII. Each child was to name the 
three children with whom he preferred to play, work, and sit. The score 
given to each child was the number of choices he received from others. 
The scores ranged from 0-28. Most children received fewer than ten. Six 
percent received three or less, and 12 percent scored fifteen or more. The 4 


test results were plotted in a sociogram. Flotow concluded that the soci- 
a clearer view of the entire 


ometric test can be used to give the teacher 
problem of social relationships within the classroom and that it would 
Point up for the teacher the direct relationship between everyday teaching 
problems and the social adjustments of children. A study of sociometric 
patterns in the elementary school was also made by Bedoian (18). Harris 
(35) made a study of some socially unadjusted children in the elementary 
grades. Morrison (56) used sociometric tests to discover that children tend 
to choose friends who resemble themselves as to chronological age. — . 
The available research concerning the social and personal integration 
of nine-, ten-, and eleven-year-old children was brought together by Blair 
(15). He suggested principles of guidance based upon the distinctive 
aspects of development during these years and indicated problems requir- 
ing further study. This is an important and significant summary. 
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sating. Haggard (34) in an attempt to indicate some basic relations Lagen 
learning and adaptive behavior in general, appraised certain facts an 

theories of learning. He took the position that learning involves the 
modification of the individual's “drive states” or motivational pattern 
and not his response patterns per se. He concluded that the learning of 
desirable response patterns will follow when desirable motivational pat 
terns are learned. Arisman (7) from a survey and analysis of the litera- 
ture found that there is abundant evidence of the need for concern about 
the high incidence of emotional problems and that it is essential that 
the schools recognize and develop more adequate curriculums which will 
meet the desires, tensions, drives, and interests of children. He described 
the motives for classroom behavior in terms of the relationship betwee? 
the child and his work, the child and his teacher, the child and other 
children and the group, and the relationship between external forces ап 

the classroom behavior. 

A method for evaluating the growth in attitudes of elementary children 
was studied by Erro (29). An evaluation device, based upon 500 class 
room observations, was constructed thru the cooperative effort of teachers. 
These observations were generalized and, after each generalization, меге 


ṣ listed examples of behavior characteristic of the specific aspect that coul 
be expected on each level: primary, intermediate, and upper elementary: 


Erro recommended that evaluation technics should be constructed by those 
who are to use them. Brueckner (19) discussed the findings of a study 
of attitudes on war-related issues of children in Grades IV to XII. Since 
the extent of agreements and disagreements by pupils on the forty issues 
was found to differ little from grade to grade, he raised such questions 
as: Are there factors outside school that contribute more than instruc 
tion to the development of attitudes? Do children’s attitudes reflect thos® 
of parents? To what extent do radio, movie, reading matter that is acce? 
sible, and other factors determine attitudes? Robertson (73) conclude 
that the school must work closely with parents and other adults who are 
influential in shaping behavior. 

In a general treatise оп democratic education Schneideman (77) de 
scribed in detail the procedures she used in instruction to democratiZe 
the work in her classroom. Stone (83) from a study of pupil learning 
activities concluded that experience involved in conducting meeting? 
and understanding the principles of democracy should play a prominent 
part in programs of democratic citizenship education. He found thirty 
activities which he classified as “minimum essentials.” The activity rate 
lowest in effectiveness by teachers and leaders was to “determine 9? 
enforce penalties for violations of group regulations." Sanford (76) bo 
considering the differential effect of dominance and autocracy оп child 
development reasoned that authority should be of such a kind and degre? 
that the child can accept it and make it his own. As the child's authoritic* 
become more and more internalized, external pressures are graduall 
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relaxed. Adams (1) also studied the behavior of children in democratic 
and autocratic social climates. He found that it is possible to establish 
autocratic and democratic social climates in the classroom when the 
teachers know the characteristics of these two social climates. The behavior 
of those operating in the democratic climates was found superior in six 


points. The behavior of those operating in the autocratic climates was found 


superior in two points. 

The Department of Elementary School Principals 
that contains descriptive material about methods of intercultural educa- 
tion used in elementary schools. Murphy (60) studied the contribution 
of the elementary school to American intergroup education. She found that 
no state has a well-financed, organized program jn intergroup education 
and that present intergroup programs are not adequate to the great need 
that exists. 

Studies were made of ways and means of getting 
between the school and the home and community. The Twenty-fourth Year- 
book of the Department of Elementary School Principals (64) reported 
many illustrations of ways to bring this about. Conner (22) studied the 
effect of parent-teacher cooperation in the study and planning of educa- 
tional activities upon the progress of pupils in school. In three elementary 
schools the parents of fourth-, fifth-, and sixth-grade pupils were invited 
to participate in two-hour weekly conferences with teachers and children, 
in observation of pupils in action, and in discussion of teachers’ plans 


and of problems of parents. Control schools were set up. The matched- 
groups made significant academic 


pair technic was used. The experimental group e и 
gains. Pupils improved in their personal-social status. Provisions in : 
home for educative experiences increased. Experimental classrooms ne 
at the close of the experiment, rated superior to the controls E n y 
of educative environment and in quality of pupil participation. У velyn 
(24) made some practical suggestions for individual parent-teac vp 
ferences. Coulter (23) analyzed the parent-teacher cepa | = ra 
one school system [ог one semester. Coulter recommended ws e E 
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field, a few such studies that have general significance are reviewed here. 
Edgerton (28) studied three widely used children's encyclopedias to deter- 
mine just how difficult they were to read. He recommended that a greater 
amount of vocabulary control and a higher percentage of common and 
already familiar words be used. He found that pictures are valuable aids 
to comprehension and that there should be more use made of action-type 
picture panels and pictographic maps and charts. Rinsland (72) studied 
over 200,000 papers containing the writings of children thruout the 
United States and determined the frequency of the words used therein. 
The papers were from the first eight grades. They included such types 
аз personal letters, expositions, original stories, poems, examination papers, 
Conversation reports, projects, and others. Children use a surprisingly 
large number of different words on each grade level. The list as com- 
piled contains the 14,571 words occurring three or more times in any 
one grade. Both the raw frequency with which the word occurs in each 
grade and the total frequency for all grades are given and a symbol is 
used to indicate the frequency group into which the word falls. 

Rue (75) issued in 1946 the first supplement to her subject index to 
books for primary grades which was last revised and published in 1943. 
This 1946 supplement indexed, under subject headings, more than 225 
titles published during 1942-1946. Levels of difficulty and usability for 
children and teachers are indicated. Morse (57) presented an annotated 
list of selected books for children classified according to age levels. In 
1946, the Association for Childhood Education published a list of children's 
books costing fifty cents or less (9) ; its 1948 list of approved books for 
young children includes those costing seventy-five cents or less (10). The 
Association (8) also revised йз bibliography of books for young children. 


This list contained annotations and Suggested age-level interests. Trager 


the American Library Association and other Sources. She pointed out that 
the school, together with radio, film, phonograph records, television. 
"comics," and the theater provide media for presenting literature to 
children. 

The vocabulary of selected preprimers was analyzed by Johnson (44). 
Certain aspects of second-grade readers were studied by Grady (33). А 
study of foreign nationalities in selected third-grade readers was made by 
Womack (95). Lucas (52) analyzed the fable, fairy and folk tale, mythical. 
and legendary content of selected third-grade readers, Louis (51) made 
a similar study of selected sixth-grade readers. Dalton (25) analyzed the 
rural life treatment given in 210 books in forty reading series. His study 
centered around the treatment of rural problems, rural topics, and literary 
stories abort rural life, He found that rural life in all its aspects is not 
adequately treated. Bond (16) surveyed the literature relating to supple- 


258 


Јипе 1948 METHODS ron CHILDHOOD EDUCATION 


mentary reading material for third- and fourth-grade science. Whitney 
(92) studied artists and their works used in the intermediate grades. 

An analysis of sources of materials for education for world citizenship 
was made by Townsend (86). The place of the American folk ballad in 
children’s song literature was investigated by Sister Mary Bernard Kan- 
napel (45). She traced the history of the ballad, its educational significance, 
the place of the ballad in the school program and listed criteria for the 
selection of folk songs. She recommended the inclusion of more American 
folk music in the curriculum. Lammers (47) selected stories from American 
Indian folklore suitable for use with elementary-school children. She out- 
lined the history of the folk tale and the importance of its use in units of 
work. Olson and Fletcher (68) reported on the Sloan Foundation Experi- 
ment. . | 
Recent experimental investigations and research studies reported in c. 
field of educational motion pictures were brought together by Long (50). 
He included investigations dealing with (a) the use of and шш 
of educational films in teaching special subjects, (b) their M 4 
Various grade levels, (c) their use in developing attitudes ndn ers He 
ings, (d) standards of evaluation of educational films, (e) t иза 
tive effectiveness of different methods in their use, (f) the me e: E» ; 
апі economy of time of educational films, and (а) historical апа docu- 
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Summary 


It is difficult to integrate the findings of research on teaching methods 
and materials. Much of the research was diverse and scattered. However, 
certain features do stand out. The implications for teaching inherent in 
continuous promotion seem not to be fully realized by administrators and 
teachers. The issue of departmental versus nondepartmental teaching has not 
yet been completely settled altho evidence on the elementary level is piling 
up in favor of the nondepartmental type or a modification thereof. Much 
attention was given to learning activities: creative, cocurriculum, and child- 
chosen. Children's interests were studied both as a means of curriculum 
planning and as a basis for insights into child behavior. Much concern 
was shown for the improvement of mental hygiene in the classroom. The 
personality adjustment of children held a prominent place in the research. 
Тће investigation of group dynamics is increasing. Correspondingly, socio- 
metric technics seem to have been more frequently used by teachers who 
were becoming aware of the social relationships in their classrooms. The 
social climates of democracy and of autocracy in the classroom were further 
explored and attention was given to the development of attitudes by chil- 
dren. School-home and school-community relationships were studied and 

~ the importance of teacher-parent cooperation was indicated. Audio-visual 
and library materials were prepared and appraised as were other materials 
used by teachers in developing units of work. 
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CHAPTER IV 


Curriculum: Methods and Materials (above Grade VI) 


FREDERICK H. BAIR and WILLIAM E. YOUNG 


Tus 1 
chapter summarizes the research reports and discussions based on 


bts d i ined аша with curriculum methods and materials in the sec- 
ky oe an college during the calendar years 1945, 1946, and 1947. 
nrw км sane —€— research in this area during the three-year 
па дина E ам ке | by the American Council on Education thru its Com- 
Manch attentis р ications of Armed Services Programs, (10, 13, 21, 32, 36). 
im. eise е а cm also to methods and materials in general educa- 
Мо а ural education, international education. and work experience. 
and а ега ae op emphasis on the use of various auditory 
Wer pip d ји е probably not more than a score of scientific investi- 
lie Ниса = о 5 were published, other works such as the Report of 
Dun rd Committee (24) and bulletins of national associations 11" 
sed the number of studies that merit careful consideration here. _ 


The Background of Method 
of oe on the curriculum were furnished by the Eighth Yearbook 
Dou А ohn Dewey Society, edited by Caswell (9) and a volume edited by 
Tu lass CIS Studebaker (48) outlined the probable course of develop- 
А in secondary education as based on an examination of present trends. 
^ pues bibliographies on the research as well as the general literature 
ны the curriculum were presented regularly in the School Review; for 
es see the January 1947 issue (27). Drag (16) studied curriculum 
aboratories in the United States, indicated their present distribution, an 


5 в M у 
uggested technics of organization, development, and operation of curricu- 


lum laboratories. 

Certain inadequacies in curriculum research were set forth by Mackenzie 
(30). Two characteristics were pointed out: (a) secondary curriculum 
studies have been undertaken without relating them to а well-reasoned 
theory as to the nature of the curriculum; and (b) research has often 
failed to attend to “the total constellation of factors operating” in any 
situation. He concluded that “the curriculum has not been studied in the 
total school and comniunily context.” It was partly so studied by Albrecht 
(2) who investigated the results of the first five years of the Texas inquiry 
into secondary education. Her survey included thirteen topics such as 
mental hygiene, curriculum readjustments, and improved methods. 


Audio-visual Aids 
colleges learn from methods of education used 


ed some twenty studies and 
f classi- 


Armed Services Training Programs and 


What can the schools and 


by the armed forces? Chambers (10) review 
ibutions as follows: (a) effective procedures o 


summarized the contr! 
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fying and grouping personnel pointing to possibilities of improving apti- 
tude testing, guidance, and student aid; (b) clear and purposeful objec- 
tives; (c) authentic, up-to-date, and functional methods and materials; 
(4) a practical curriculum of immediate value: (e) motivated instruction; 
(f) an integrated curriculum in effective series; (f) the production, dis- 
tribution, and use of visual and aural aids on an extensive scale. 

Goodman (21) asserted that the significant characteristic of armed 
services training was change. Specific need was the sole criterion for the 
inclusion of courses or content. Realistic training required adequate facili- 
ties and aids. Davis (13) reported in some detail concerning selection and 
classification procedures in the armed services training program, and 
Witty (52) described the teaching of the three R’s. 

Foreign language teaching (32) came in for intensive study, leading 10 
caution against forcing too far analogies between wartime conditions an 
the ordinary conditions of language learning in the peace-time secondary 
school and college. Of especial interest here is the emphasis on area studies: 
and the technics found effective. Agard and others (1) made recommenda- 
tions for the improvement of foreign-language instruction in both high 
school and college founded on the report of the Commission on Trends in 
Education of the Modern Language Association of America. 

According to Spaulding and Marvin (47) the construction of textbooks 
could be improved if publishers would make use of the experiences of the 
armed forces. The Armed Forces Institute attempted to build self-teaching 
texts so that learners of varying degrees of intelligence would be able to 
follow every word, line, paragraph, and illustration, with no outside inter- 
pretation or supplementation. One of the important contributions of the 
military educators was the effective use of multisensory, and particularly 
of visual materials. Hoban (26) and Miles and Spain (36) concluded that 
visual and auditory aids were essential to the achievement of the goals 9 
civilian education. From the vantage point of over a quarter of a century 
of observation, Freeman (19) reviewed the serious obstacles to effective 
use of audio-visual materials. 

In an investigation of the use of motion pictures and film-strips in the 
schools of the Southern Association of Colleges and Secondary Schools 
McCallum (33) found that they were used in more than 46 percent of the 
schools and in all subjects. Certain basic instructional practices were re 
ommended: (a) motion pictures and film-strips should be used as а рат! 
of the regular class work; (b) the information should contribute directly 
to the unit of work; (с) the material should be adapted to the interest 
and capacities of the group; (d) the general topic should be discusse 
prior to the film showing; (e) not more than two films. and these relate 
should be shown during one period. Six over-all recommendations Wet? 
made as a result of the study. One of these was to the effect that the co" 
plete development of audio-visual programs in all schools depends upon 
organized preservice and inservice education, which will prepare teacher? 
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à aum P 
= be шаш in the proper usage of films. Ettinger (17) evaluated 
^ fcn “he hy а ne and investigated the extent 
d 1 К City. A large number of useful aids w 
кект, but used to an extremely limited degree. The eni itus 
b«c wa len ja city school systems was summarized in a Research 
^ E о the National Education Association (40) in 1946. 
d jn was ае їп detail by Levenson (29) who traced the growth. 
а n Jue ilities of radio in schools. The evaluation of a project of 
ol broadcasts was carried out by Woelfel and Tyler (53). 


Special Postwar Problems 


P d а Я summarized. the minimum requireme 
i. Pen s states, the District of Columbia, and Ala 
алей Сї sf 8 of the Tests of General Educational Development of the 
vas A ates Armed Forces Institute in the granting of equivalent certifi- 

s. Allen (3) analyzed the problems of high schools in meeting the 


speci 5 . ; 5 
pecific needs of veterans. Comprehensive studies of curriculum adjust- 


me 1 . : : 
nts in secondary education necessitated by the impact of the war and 
Association of 


pos change were presented in bulletins of the National 
но деј ig и Principals (38, 39). 
МЕ и s little evidence that atomic energy developments have, as yet, 
roe uch direct influence on the curriculum. A comprehensive study unit 
Iin e atomic age, edited by Hand (22), was published as a University of 
а ois research bulletin in 1946. An opinion poll of school administrators 
n what emphases concerning the atomic age are desirable in the high 
school was reported (37). It is doubtful if the true concern of the schools 
With this problem was adequately reflected by the amount of published 
research during this period. There мете, of course, а great many general 


discussions of the atomic problem in the literature. 


nts for a high-school 
ska. He gave informa- 


General Education: the Core Curriculum 


The Report of the Harvard Committee (24) h 
criticized for its proposals for a general educa 
to serve as a unifying and liberating force based on 
familiarity, and feeling. The Report placed first the improvement і 
ing. Flexibility in the choice and conduct of courses was supported. Evi- 
dence was cited of the success of the tutorial system with gifted college 
students, altho its success has not extended to the teaching of “most of 
the physical sciences.” The present textbook was adjudged inadequate— 


particularly so for the teaching of adults who want insight rather than 
information. A need for “radical research into the principles of compre- 
hension” was indicated. Evidence was cited to show that sound-motion pic- 
tures can increase greatly both clarity and interest of presentation. McCon- 
nell (34) interpreted the experience of the University of Mianesota as 

a combination of group instruc- 


indicating that students profited more from 
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tion in school and college 
a common knowledge. 
of teach- 
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CHAPTER У 


Curriculum: Change and Improvement 


GORDON N. MACKENZIE and MARCELLA R. LAWLER* 


Сонг literature on the curriculum includes numerous general or 
specific recommendations for change. There is, also, renewed attention to 
the methods by which change can be brought about. Whereas earlier atten- 
lion to methods for change tended to center on steps in the revision of 
courses of study or sequential stages in the organization of curriculum im- 
provement programs, more recent efforts have focused on defining the 
process of change and exploring or studying some aspect of it. Curriculum 
change is now viewed as a much more complex problem than the predom- 
inant curriculum literature of the 1920's or 1930's made it appear to be. 

Curriculum discussions often reveal dissatisfaction with results of earlier 
efforts at change and indicate the urgency for making changes speedily. 
Criticism is frequently made that altho philosophy has been changed and 
new objectives have been enumerated, and even a course of study developed, 
classroom practices have been modified but little. The apparent growth 
of general social lag and maladjustment has stimulated many to seek ways 
of speeding curriculum improvement. Some have viewed existing curricu- 
lums as indications of social lag and unbalance. For example, the absence 
of relationships between the learning experiences in many schools and 
the problems of presentday living is viewed by some as indicating a needed 
change in the curriculum. Possibly the basic principles governing change 
of the curriculum are the same as those controlling change in other areas 
of life. 

However, while curriculum change may be just one aspect of the total 
problem of social change, there are other far-reaching implications of the 
idea of curriculum change. The curriculum, depending on its nature, may 
be an important means for bringing about wider social change. It may em 
be viewed as a possible means for retarding change, for puer the 
status quo, for facilitating adjustment to new conditions or for leading їп 
the definition of new goals and developing the means for their di 1 
The interaction of the school curriculum and social change is something 
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The Meaning of Curriculum Change 


Curriculum workers hold differing concepts of what constitutes the 
curriculum, and consequently they differ widely as to what constitutes the 
problem of changing it. In general. those who define the curriculum as the 
experiences which learners have under the direction of the school believe 
that changing the curriculum involves changing the factors which shape 
or influence the learners’ experiences. These factors are many and varied. 
Some are within the school program itself and others are outside. However. 
there is general recognition that any change in the curriculum involves 
changes in people. Only as their values. understandings, and skills are 
changed will the curriculum be modified. Even changes in materials in the 
school necessitate changes in people. It is from those holding these views 
that most of the current consideration of the problem is coming. 

Those who view curriculum change as a process of modifying the course 
of study have given little attention recently to the process of change. Thus. 
while the literature on the curriculum includes numerous suggestions for 
new courses in general education at the college level, little or no attention 
is given to the method by which the courses were developed or to the means 
by which classroom practices can be changed. Occasionally reference 18 
made to such devices as committee work in organizing a new course OT 
cooperative teaching by two or more staff members who represent differing 
areas of specialization. 

There are some who distinguish between broad curriculum policy forma- 
tion and the immediate tasks of curriculum planning on the local level. 
Briggs (8) has proposed a commission operating on a regional or nationa 
basis which would popularize and develop a basic philosophy of secondary 
education, propose general curriculums and produce materials that schools 
can use. Morrison (32) has shown how a state agency could make occupa 
tional surveys and do broad curriculum planning for proposed community 
institutes in New York State. 

However, much of the literature describing curriculum improvement 
practices in state- or system-wide programs has tended to emphasize the 
importance of the individual school unit or of the participation of а 
directly concerned with the change. Studies by Devilbiss (13) and Tippett 
(44) represent examples of this. In a study evaluating aspects of the 
Alabama state program for curriculum improvement, Nelson (35) stresse 
the local participation aspects. 

Still others, especially the research workers in the Metropolitan School 
Study Council, have been concerned. among other things, with the com 
munity factors which make for change. Pierce (38) has studied the relatio” 
between controllable community characteristics and program modification 
and pointed out possible ways of improving education thru improving the 
community and increasing community understanding. Мом (33) the 
research director of the Council, in collaboration with Vincent, has PT” 
duced an instrument for measuring the adaptability of school systems- 
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Curriculum Study Agencies Emphasizing Change 


е рт bipes ae 
у g ssions ge group projects in the 
A L r EM 
о ging provement. While 
the diversity and size of their efforts make it impractical to summarize the 
work of each, the major approaches which have been used can be noted. 
The Commission on Teacher Education of the American Council on 
Education (1, 2, 39) had as a major function the implementation of what 
was already known relative to teacher education, and the discovery of 
means by which groups concerned with both preservice and inservice edu- 
cation could improve the programs with which they are working. The Sloan 
Foundation projects (36) in Florida. Kentucky, and Vermont, while plac- 


ing great emphasis on the use of locally-prepared, community-oriented 
materials, have shown that changes in the school program itself can be 
ality of living in the com- 


made and that these in turn can influence the qu 

munity served. Somewhat similarly the Southern Regional Studies reported 
by Ivey (18) have sought to bring about curriculum change thru the in- 
troduction of new materials. The California Council on Improvement of 
Instruction (20) found gains in pupil interest and in the organization of 
subjectmatter without loss in student achievement thru the use of current 
materials in seventy-two English, social studies, and science classes. The 
Southern Association Study (19) in its work with thirty-three secondary 
schools emphasized the cooperative use of the scientific method in approach- 
ing educational problems. Individual schools were aided in using soun 
methods of studying their own problems and devising their own curriculum 
adjustment. Use was made of summer conferences ог workshops, preschool 
conferences, regional conferences, and consultant help. Bossing (6) reports 
a study in six Minnesota schools which started long-term curriculum pro- 
grams in 1942. While a logically organized program for curriculum study 
governed the work of the first four years, there was considerable variation 
from school to school and students, teachers, and lay citizens participated 
broadly in the program. The Cooperative Study in Education (3) thruout 
its final report indicates the importance of attention to method and pro- 
cedure of working if curriculum change is to result. Several other studies 
now under way are also giving attention to methods for bringing about 


change. 


Process of Change 


Miel (30) has made a most useful a 
the necessity for more adequate contro 


characteristics for an adequate process: th itl 
ticipants, the guarantee of individual and group growth, and the guarantee 
A g ^ 


t. Her study also reveals the importance of certain aspects 
factors in the process which are subject to manipulation 


215 


rocess of change and 
] of this process. She suggests three 
e guarantee of security for par- 


nalysis of the p 


of accomplishmen 
of the process or 


Review or EDUCATIONAL RESEARCH Vol. XVIII, No. 3 


more readily than others at the local community level. These are: (a) the 
character of the motivations of the persons on whom change depends, o) 
the conditions for effective group endeavor, (c) the extent of social inven- 
tion, and (d) the amount and quality of leadership present. . 
Interest in the means of change has been very high, especially as it мс 
be furthered thru the group processes. While there have been few — 
studies published as yet, groups such as the Horace Mann-Lincoln Institu : 
of School Experimentation (16, 31) are studying some of the agen 
involved. In recent publications this group has provided guides to stu i 
and experimentation in cooperative planning, giving particular айо 
to its purposes and uses, what is known and what needs to be known. i 
how study can be furthered. Miel (28) has reported how one group studie 
and analyzed its own working procedures. . : 
There has been a great deal of activity in related fields which has |“ 
mendous implications for curriculum change. Organizations such as "t 
Research Center for Group Dynamics at the Massachusetts Institute 0 
Technology, thru the writings of Lewin (21), Lippitt (23), and others are 
adding significantly to the understanding of group processes and leader- 
ship functions as they relate to social change. The Commission of Com- 
munity Interrelations of the American Jewish Congress and the Classroom 
Laboratory at the University of Chicago also have studies and experiments 
under way. Industrial studies, as summarized by Mayo (26) give much 
support relative to the importance of group goals and group spirit. Steinzor 
(42) has developed a measure of the motivation or extent of participants 
in a group discussion. Lippitt, Bradford, and Benne (24) have presented 
the value of sociodrama in the clarification of leader and group roles as 8 
starting point for effective group functioning. Lewin (21) has summarize 
studies on the relative merits of individual and group procedures in secur- 
ing change. He gives the explanation that in certain procedures such a$ 
individual instruction the force field which corresponds to the dependence 
of the individual on a valued standard acts as a resistance to change. When: 
however, one succeeds in securing changes in group standards, the same 
force field will tend to facilitate changing the individual. Also, the indi- 
vidual's conduct tends to be stabilized on the new group level. These ideas 
relative to the importance of the group to which the individual belongs 
might well be extended to the total environment. It is probable that insuffi 
cient attention has been given to the potential educative effect of the 
environment in inservice education for curriculum improvement. At the 
present time almost entire reliance is placed on direct instruction. It seem 
reasonable to suppose that changing equipment, materials, and the tot@ 
atmosphere might have a much more profound influence. һе 
An interesting related development is to be found in the efforts of t A 
Association for Supervision and Curriculum Development (34) to go 
national conference in such a way as to help its members increase t an 
understanding and skill relative to group procedures. А report of the со 
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ference presents an evaluation of this device. In the survey field, Lincol 
Nebraska, has proceeded with widespread participation to study its o к 
program (22). Emphasis has been placed on the making of mie Wess aie 
in program as a result of the staff activity. a 
Another approach to the problem of change has been made thru studies 
of obstacles and barriers. Miel (29) studied 440 barriers to improved in- 
struction listed by fifty students in her classes. Several types of analyses 
of the data were made and possibilities for the use of this device with any 


curriculum group to discover obstructions were considered. Rouse (41) 
o make changes in connection with the 


has analyzed reasons for failure t 
her reasons are worthy of further 


Texas curriculum program. Some of 
study. Bradford (7) working in a related field has pointed out bases of 


resistance to reeducation in government administration. 

Studies of the process of curriculum change have not been as intensive 
and precise as might be desired, but have focused on the participation of 
all concerned with the process. While any organization of these materials 
is a bit arbitrary, it seems possible to group them on the basis of primary 
participants: teachers, lay citizens, and pupils. Each of these will be con- 


sidered in the sections which follow. 


Teacher Participation 


Brock (9) in a study of the administr 
employed in the development of the core cu 


high schools revealed, among other factors, 
planning by administrators, teachers, parents, and pupils; the significance 


of intensive inservice education; the value of continued close contact with 
the community, and the central place of leadership by the principal. 
Wetherington (45) has analyzed the way in which North Carolina initi- 
ated a state program for inservice education thru the use of workshops. 
Diederick and Van Til (14) have summarized the principles and practices 
of the workshop movement. Both reports stress the motivational and action 
value of starting with problems and needs of participants. Diederick and 
Van Til stress individual action in respect to the participants’ own project 
and democratic group action as additional important characteristics, Carter 
(10) in a summary of 100 opinions relative to teachers’ institutes obtained 
thru questionnaire and interview, reveals the institute to be a formalized, 
ineffective procedure when it is imposed upon teachers without their par- 
ticipation in its direction. He also reveals the importance of the opinion 


poll as a means of democratizing and vitalizing institutes. 


ative procedures and practices 
rriculum in a group of selected 
the importance of cooperative 


Community Participation 


There has been growing attenti : 
school and community. However, according to 
(40) most attention has been given to vitalizing the | 
of community resources ог the development of action oppor 


on to the character of the relations between 
Preston and Mulholland 


he curriculem thru use 
tunities in 
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relation to community improvement. Bates (5) has reported on the use 
of community surveys as a basis for curriculum change. Direct work with 
adults thru the school has been reported successful. Many other examples 
of materials prepared for lay citizens may be given, as for example. the 
101 practices described by 250 teachers in connection with the work of 
the Metropolitan School Study Council (27). 

Storen (43) has made a thoro analysis of the present forms of lay par- 
ticipation, has related this to current trends in curriculum planning, and 
has presented problems and suggestions regarding lay activity in curricu- 
lum planning. This study has a wealth of suggestions for further investiga- 
tion in the area. 

Howard and Lippitt (17), approaching the problem from the standpoint 
of group dynamics, have made suggestions which have importance for 


curriculum workers. 


Student Participation 


The participation of students in curriculum change is frequently advo- 
cated, usually thru teacher-student planning. Studies of the process are not 
common. Hoppe (15) summarized the literature relative to the theory of 
student participation in curriculum improvement, and has studied student 
participation in 110 secondary schools. He reported on areas of participa- 
tion, technics, methods of selecting participants, and problems and limi- 
tations. 

Another approach to the problem is found in Bakers (4) study of 
children's questions and their implications for the curriculum. On the basis 
of 9000 questions from 1400 elementary-school children, she made sug 
gestions for a problem approach in teacher education institutions. The 
study implies, however, the use of current pupil interests as a basis for the 
curriculum. Such interests change with each new group of children. The 
implication of Baker's study is related to Olson's (37) proposal of self- 
selection as a principle of curriculum method. He has described the educa 
tional applications of the ideas now current relative to self-selection of £00 
by infants. 


Research Needs 


Obviously much further research is necessary if problems of curriculum 
change are to be fully understood, but even more important new researc? 
technics are probably required. Charters (11) contrasted the арргоас 
in which a research staff carries on the studies, with that in which each 
faculty member, interested in self-improvement, receives the stimulatio? 
and assistance of the research staff. Stephens College has operated on this 
latter plan since 1921. Cunningham and Miel (12), Lippitt (23), m 
Mackenzie (25) have indicated the need for cooperative action researc? 
if many of the problems of curriculum change are to be better understo? 
and controlled. Many of the current uses of action research in indusir?* 
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А on of crystallization, (d) managing the helps and 
hindrances to curriculum change which teachers recognize, (e) using 
leadership to further curriculum change, (f) using the expert to further 
curriculum change, (g) organizing for curriculum development, (h) im- 
proving the quality of cooperative planning, (i) improving communica- 
tion, (j) improving human relations, (k) securing appropriate materials 
of all types, and (1) technics for developing a common philosophy among 
all people concerned. Undoubtedly this list could be extended. Obviously 
many factors are interacting to shape the curriculum. If changing the cur- 
riculum involves changing these many factors or at least modifying their 
interaction, curriculum change becomes a very complex problem. The idea 
that change of the curriculum can be controlled and directed is being 
approached in new ways, and the ultimate extent or speed of change is not 
yet clear. However, the means for eflectively and rapidly improving the 
curriculum is one of the most significant areas for current investigation. 
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CHAPTER VI 


Curriculum: Library Resources 
RUTH EVANS BABCOCK, ANNA CLARK KENNEDY, and WILLIAM E. YOUNG 


Introduction 


Parr n of the Forty-Second Yearbook of the National Society for the 
Study of Education, entitled The Library in General Education, is ater 
five years one of the most useful discussions of the values and functions 
of the library now available. More recently Mishoff and Foster (40) issued 
a useful bulletin of public library statistics which gave the status of public 
library service thruout the United States. Fargo (19) described the school 
library, the bases for its administrative and financial support, and some 
of the approved methods of functioning. Cole (11) edited Library Litera- 
ture, an annotated index to 1946 publications concerning the library 
profession. Library Literature is an annual publication, which, because 
of the war, was suspended for three years, 1943-1945. It is planned soon 
to make up these arrears in the indexing of books, theses, periodicals, an 
pamphlets dealing with the library. Library research for 1942, 1943, and 
1944. was surveyed in the June 1945 issue of the Review. 


General Character of the Research 


Scientific research is a relatively new development in the library field, 
having been postponed by World War I and interrupted by World War П. 
There are only а few well-established graduate library schools. Cole (12) 
made a study of the graduate theses accepted by library schools in the 
United States from July 1938 to June 1945. Cataloging and classification 
was the field of investigation most frequently chosen by library schoo 
students. Descriptive bibliography ranked second. The largest number 0 
theses were written in these two fields. The areas of government, adminis" 
tration, interpretation, and evaluation included but a small number of the 
theses. These were the fields of library research which Cole judged to be 
of prime importance, yet they are most seriously in need of factual an 
theoretical literature. Cole also classified 727 theses written since 1928: 
The years of greatest research were those immediately preceding our entry 
into World War II, 1938-1941. The peak year was 1940. 

The library literature for 1945, 1946, and 1947 contained little of formal 
research, but there were selective and annotated bibliographies, service 
studies on a local and regional basis, and a few important surveys. 


Surveys, Standards, and Evaluation 


The National Opinion Research Center (42) studied the functioning 
of the public library as a personal service organization and as a civic ins 
tution. The survey was conducted in seventeen cities, and 2114 perso 
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је twenty-one years of age) were interviewed. Two out of every five 
ts reported reading as a favorite diversion but only 25 percent made 
use of libraries. Those interviewed knew little about the services which 
public libraries rendered other than those of lending books. 
Ми Aag kesan the adequacy of New York City’s public 
E k g y recommendations was one to the effect 
that economy dictated that the public libraries should do all the library 
work for schools, except in those areas where a branch library would not 
receive sufficient community use to warrant its maintenance. This recom- 
mendation is questionable in view of successful experience with school 
libraries in New York City and thruout the rest of the country. It appears 
to need substantiation by research in the light of modern educational 
objectives. The New York State Education Department (43) reported in 
1946 that 1,500.000 citizens of New York State had no public library 
available for local use, and that another 2,000,000 were served by libraries 
with inadequate book collections and with inadequate facilities for ren- 
dering essential library services. In another study of the New York State 
Education Department, Beck (6) surveyed the library services which the 
people wanted. A similar study of library adult-education aims was carried 


out by Spence and O'Brien (46). 
. Grady (22) inquired into the 
institutions. Altho demonstration-sc 
in general to the average school li 
standards. The American Association o 
qualitative standards for teachers college 
for their evaluation. 

The American Library Association (3) evolved standards for school 
libraries as to staff, resources, quarters. and administrative plans, in rela- 
tion to the program of the school. Douglas (15) set forth recommendations 
for the school library with respect to personnel, book selection procedures, 
and physical facilities. 


services of libraries of teacher-training 
hool libraries were found to be superior 
brary, they did not meet his suggested 
{ Teachers Colleges (1) developed 
libraries, and made suggestions 


, and Related Services 

s and pooled the results of successful 
organization, administration, 
{ modern educational patterns 
chelder (5) analyzed 


Administration, Teaching. 


Fargo (19) drew from many studie 
experience to state the problems of library 
instruction, and servicing. Her description o 
and library aims is clear, helpful, and compact. Bat e 
the obstacles to satisfactory library services for rural children. She out- 
lined the programs for rural library service in several of the states. Dodd 
(14) described the library service in the graded elementary and secondary 
schools in the rural towns of three counties in Minnesota. Hayner (27) 
predicted the regional organization of school libraries. Lamb (33) studied 


the services of the secondary-school library in library-study halls. Heller 

(28) described the book selection practices in one secondary school. 

Fenner's publication (20) provided practical answers to many problems 
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of library management in the elementary school. Walraven and Hall-Quest 
(49) issued a compendium of information on the use of the elementary- 
school library in teaching. Fargo (18) described a method of initiating 
and conducting learning activities which center in or depend upon the 
library. Brown (10) issued a manual on the use of the library in which 
she assembled much helpful information for students and teachers. Henne 
and Pritchard (29) furnished an account of a cooperative program planned 
by a teacher of home economics and a librarian. : 

Wilson and Tauber (51) conducted a comprehensive study of the uni- 
versity library, its organization, administration, and program. Lyle and 
others (37) published a book on the administration of the college library, 
which for the first time gave data on comparable institutions. Swank (47) 
investigated the organization of library material in respect to its worth and 
practicability for research in English literature. He studied the card cata- 
log and shelf classification at the University of Chicago library to determine 
their value in locating research material. Swank found that published bibli- 
ographies or combinations of such bibliographies produced better results 
than the library catalog and classification. Swank's study suggested that 
some of the money now spent on cataloging be used to purchase additional 
bibliographic materials. 


Bibliographies 

Eaton (16) prepared an annotated list of books for boys and girls of 
prereading age thru high-school ages. Eaton's purpose was to aid boys and 
girls in building personal libraries. Howard and Lundeen (30) issued a list 
of books for retarded readers. Reading levels covered were grades one thru 
seven. Interest levels included grades one thru twelve. They also reporte 
a list of books for teachers of children retarded in reading. Brooks (9) 
edited a bulletin which reported the results of an analysis of children's 
books at the University of Chicago. The analysis was made on the basis 
of the developmental interests of children. The books were tested at the 
Graduate Library School and in the laboratory schools of the Department 
of Education. 

Bedinger (7) put forth suggestions for the selection of books in science 
for the small library. The suggestions were drawn from experience an 
not from scientific investigation. 

Trager (48) examined twenty-two lists of children's books concerned 
with intercultural education. These books ranged in interest levels from 
preschool thru junior high school. Criteria were studied, and finally twelve 
specific criteria were used in selecting the books. Of the 253 titles examine 
seventy-one were accepted and listed. Since the 253 titles did not include а 
the books in the twenty-two lists, the reader has no way of knowing which 
books (other than the seventy-one accepted) were examined or which books 
were rejected. The American Council on Education (2) issued a per 
ography on intercultural education, entitled *Reading Ladders for Huma 
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Relations.” The methods of book selection were explained. Eight areas of 
human living were explored, and books listed under each. The “reading 
ladders” were intended primarily for the schools that cooperated in the 
project. 


Reading and Reading Guidance 


No attempt is made here to review any large amount of the research 
in reading for 1945, 1946, and 1947. A few references of special signifi- 
cance to librarians, particularly school librarians, are included. 

For a number of years Gray (23, 24, 25, 26) has issued in February a 
summary of reading investigations completed during the twelve months 
ending the previous June 30. These were published in the Journal of Edu- 
cational Research. Gray’s 1945 summary (23) should be of special interest 
to librarians, since it listed studies of library coverage and others in the 
hygiene of reading. _ 

Leary (34) summarized some of the results of reading research. Findings 
pertinent to the library were: (a) Library card holders in an ordinary 
town with a library comprised less than 30 percent of the population. Half 
of the card holders were children. (b) Expenditures for the library and 
reading tended to lag behind all others. (c) Pupils in the elementary schools 
showed “a discouraging lack of familiarity with good current books. (d) 
The comprehension level of persons twenty to forty years of age was 

laced at sli bove seventh grade. 
" па МЕ реми the suits interests of children from pue ee 
fourteen years of age. She covered every type of book other than jen оо T 
Criteria were set forth for all types. Lucas (36) analyzed thirty thir aen 
readers to find out what fables, fairy tales, folk tales, myths, and а уз 8 
were included from 1887-1946. Maguire (38) did much the same for t iar 
fifth-grade readers, 1890-1945. Norvell (44) published a preliminary "rs 
of a twelve-year study of children's reading interests. The rey о à 
were 1,590,000 reports from more than 50,000 p hs hs 
in all types of communities in New York State. Norvell showe њи | fm «n 
choices were affected by factors such as age. јин sex, M 
gence, and stated the implications of the study for ај nt d 
Elder (17) reported an investigation of the wp e bes ct 101 
library to the remedial reading program. hase me 4 din onteni for 
school librarians to a questionnaire. Her report ipa e A iram 
selecting materials for slow readers with varying han _ а Ми 

Link and Hopf (35) had 235 interviewers canvass 4 EAE: а = 
and adults to ascertain their reading and book-buying ha E | ше : 
took place in May and June of 1945 and there were a few check ілі eps 
About 70 percent of all book reading was done by 21 pues | 5 
population. The number of years of formal education was mostly clo у 
associated with amount of reading. Socio-economic status came second. 
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They concluded that best-seller lists were not reliable indexes of the 
number of people who read the books. 

Kircher (31) compiled a list of books suitable for children in connec- 
tion with a project conducted for the Children's Library at the Child Center 
of the Catholic University of America. The books were annotated with 
respect to their values as character building agents. This project was 
designed to supplement the research of Moore (41) into the need for 
children's books in the application of bibliotherapy to the problems of 
childhood. Moore reported his study of the effects of reading on conduct. 

Berelson (8) collected data from 600 residents of Erie County, Ohio; 
to determine political differences between library users and nonusers. 
He found that his subjects selected their reading to lend support to their 
opinions rather than to modify or change their predispositions. His con- 
clusion was that this condition seriously limited the psychological and 
social effects of reading. 

Martin (39) made use of several studies on the use of magazines 10 
make suggestions concerning periodicals for school libraries. In this latest 
edition, she included for the first time a consideration of magazines for cle- 
mentary schools and a summary of contemporary studies of magazines 
for children of elementary-school age. 


Audio-Visual Aids 


Glavin (21) pointed out that the educational film is now recognized 25 
an important tool for public libraries in the recording and transmitting of 
knowledge and ideas. Glavin presented information to assist public libra- 
rians in the establishment of film programs. His recommendations shoul 
also be helpful to school and college librarians. 

Kohberger (32) reported an experiment in radio story-telling carried 
out by the Carnegie Library for the primary grades in the public schools 
of Pittsburgh. 


Education for Librarianship 


Wheeler (50) studied the education of librarians for all types of libraries 
He stressed the need for greater consideration of inservice education і? 
view of changing needs. Danton (13) inquired into many phases of edu- 
cation for librarianship and recommended that the curriculum be differen 
tiated for the type of library which the prospective librarian planned to 
serve. 


General Implications 


The question of the administration of the school library has again bee? 
raised. This issue was apparently settled by a number of studies of which 
the report of the Joint Committee of the National Education Association 
and the American Library Association is representative. (See June 194 


REVIEW.) 
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New studies should be made to give interpretation to the needs, purposes, 
and legal structure of the school library in the light of modern educational 


objectives. The financial support of public and school libraries has remained 


tenuous. Research is necessary to settle the question of adequate means 


of support. 

There is the issue of what 
perform. There are phases of reading 
suitably handled in the school library th 
tion and reports of practice are needed in the coor! 


visual aids program with the library services. 
The library schools are in a period of rapid and profound change. Cur- 


riculums are being revised. New courses and new emphases in old ones 
е being formulated. Research should be carried on to guarantee that 
these changes be genuinely related to the objectives of American education. 


unique services the school library can best 
instruction which might be more 
han in the classroom. Experimenta- 
dination of the auditory- 
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INTRODUCTION 


Т» issue of the REVIEW covers research in the teaching of science and 
mathematics thru the interval from May 1945 to May 1948. The last two 
previous issues dealing with these subjects were the October numbers of 
1942 and 1945 (Volume 12, number 4: Volume 15, number 4). In both 
of these issues the reviews were classified according to the grade level to 
which the research was related. 

The committee responsible for this issue has favored grouping the sum- 


maries of research according to the purposes with which the investigators 


were concerned as they entered upon their work. The four main categories 
d materials, (c) measurement 


are (a) aims and purposes, (b) methods an 
and evaluation, and (d) teacher education. Reviews appropriate to the 
category in each of the administrative divisions of the school have been 
brought together. This arrangement was made to help the reader recognize 
the common problems of investigators working with children at different 
levels of maturity. It will help the critical reader to discern the trends and 
to see in what particulars the different investigators are guided by theories 
derived from common, as well as from conflicting concepts of values. For 
example, the chapter on “Aims and Purposes of Science Teaching” makes 
it clear that some investigators—especially those working with younger 
children—recognize in the theory underlying their studies the values to 
be derived from (a) education for emotional development, (b) education 
for skill in the democratic processes, and (c) recognition of children’s 
needs and interests as revealed thru studies of growth and development. 
Other investigators have been guided by theories of learning for under- 


standing, by theories that favor differentiating young people on the basis 
of certain skills and abilities, and by theories derived from concepts of 


disciplinary or transfer values. The reader will be assisted in his criticisms 
of current theory and of technics and trends in research when these dif- 
ferent and often conflicting efforts, directed toward the same general pur- 
poses, are brought together. This is, indeed, the main argument for bringing 
together reports of research in which elementary-school children are the 
subjects of study with research and reports in w 
greater maturity are the subjects. р 
The collaborating authors of Ње first five chapters of this number were 

y concerned with work 


ould be primaril 
d one with work with students on a 


hich young people of 


selected and assigned so that one w 
with elementary-school children an 


more mature level. 


It will be recognized at once that any classification of the rev 
be more or less arbitrary and by no means discrete. This is evidenced in 


this issue by the fact that authors of chapters with different titles have, 
in a few instances, referred to the same studies. This duplication of titles 
in different bibliographies may seem objectionable but if these reviews 
are to be properly interpretative, some duplication can hardly be avoided. 
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of the reviews must 


There will be interest in contrasting the studies of aims and purposes 10 
both science and mathematics that are reviewed in the chapters with this 
title with the studies reviewed in the chapter on measurement and evalua- 
tion. In the former there is clear effort to define aims and purposes with 
recognition of immediate usefulness and of continuity toward independence 
in learning and working. In the chapter оп measurement the studies re 
viewed are concerned with measurement of factual learning, with problem- 
solving ability, with generalizing, and with applying principles. but mostly 
within the framework of teacher-controlled situations with neglect of evalua- 
tion of progress toward intellectual independence. Experimentation M 
education based upon educational theories derived from the philosophy 
of experimentalism has hardly yet been undertaken. Investigators in the 
area of measurement and evaluation will no doubt find suggestions for 
further fruitful research from closer examination and study of theory and 
practice in curriculum development. . 

The amount of research in the teaching of science and mathematics 
during the interval covered in this review seems larger, except possibly 
in the area of teacher education, than that of the previous three-year interval 
and comparable to the amount reported in an equal time interval before 
World War II. There seems to be reason to believe, however, that fewer 
of the research studies recently submitted to meet requirements for degrees 
are being published, and that fewer of the published studies would be re- 
garded as particularly meritorious. 

A large share of the responsibility for assigning and for assembling the 
summaries of research in teaching mathematics was assumed by William 
A. Brownell. In carrying forward this phase of the work, Dr. Browne 
has in effect served as co-chairman. 

SauuEL К. Powers, Chairman 
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CHAPTER I 


Aims and Purposes of Science Teaching 


М. ELDRED BINGHAM and JOE YOUNG WEST 


ЈЕ кзклксн workers examining the elementary-school science curriculum 
have found evidences of real concern for the emotional development of 
children, for democratic living, for the difficulty experienced in grasping 
science concepts, for the place of children's interests in building горап, 
and for the evaluation of the results of instruction. 


Science in the Elementary School 


In the attack of the Institute of School Experimentation (31) the “short- 
age areas” are of particular interest to science educators. There seems to be 
little uniformity in the results from the various interest studies. Blough 
(10) and his committee projected needed research in science teaching in 
the elementary school. The Science Committee of the National Society for 
the Study of Education in the Society’s Forty-Sixth Yearbook, Part I (54) 
arest picture of the trends in science in the 
ves of science teaching were 
of instruction in science 


gives what is perhaps the cle 
elementary school. In this yearbook the objecti 
defined, and a continuous integrated program 


was recommended. 
Arisman (3) pointed out that education is a process by which changes 


are effected in people. He developed general criteria for meeting the emo- 
tional needs of children in the classroom. Workers in the field of elementary 
science should profit from the analyses of the concepts formulated. 

Baker (4) analyzed third- to sixth-grade children’s questions collected 
from a wide variety of localities in the United States. Since no categories 
were imposed, there was freedom for questioning. Fifty percent of the 
questions were in social studies, nearly 38 percent were in natural sciences 
and the remainder in various other fields. Surprisingly enough, barely 


4 percent of the questions were related to the local community. Tho like 
in kind, questions by girls w imerous than those by boys. Many 


ere more nu 
interests seemed to run concurrently, and within a given area might be 
expected to continue for several y 


ears. The children were interested. in 
origins and causes of natural and soci 
in interpreting the facts and situations they observ 


al phenomena. They wanted help 

ed. According to the 

investigator, in order to meet the needs of boys and girls, teachers need 

a rich background in the social studies, and in the biological and physical 
sciences, as well as information on current affairs. 

her study on children’s interests in science, attempted 


Drill (19) in anot l 3 ] i 
to obtain reasons for interest in certain topics. On the basis of 47.330 con- 


tributions submitted by 10,453 children the following conclusions were 


reported: (a) Forty percent of all the contributions thruout the grades 
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indicated interest in science phenomena. ib) Thruout the grades boys 
showed greater interest in science than was shown by girls. (с) Children 
in this study were more interested in individual plants, animals, machines, 
or units of the physical environment than they were in societies of organ- 
isms in relation to their environment or in the stars, moon, sun. and the 
planets. (d) A slight advantage was shown in favor of biological sciences 
over the physical. (e) Kindergarten and seventh- and eighth-grade groups 
showed keenest interest in maintaining health. while the middle groups 
were more interested in intellectual pursuits. (f) Children occasionally 
showed some understanding of a scientific principle. (g) The season had 
some effect on the children's choice of topics, particularly of younger chil- 
dren. 

Von Qualen and Kambly (70) investigated the science interests of fourth- 
to sixth-grade children from their choice of reading materials. They found 
a wide range of interests. Girls were least interested in plants, astronomy: 
earth's crust, magnetism, and electricity. Boys showed least interest in 
conservation, cloth, astronomy, weather. plants, light, and earth's crust. 
All pupils were most interested in ancient animals, science and industry: 
transportation, and living animals. 

Paterson (57) used pictures in a study of the science interests of children 
in Grades IV to VI in three different environs within a city. His method 
of obtaining data on interests appears to be a promising one. 

Hill (27) studied the appropriateness of objectives in science teaching 
proposed in the Forty-Sixth Yearbook of the National Society for ће 
Study of Education Part I (54). Data were collected from Grades I thru VI 
by recording remarks verbatim and by recording responses into cate 
gories representing the accepted objectives. The following conclusions were 
stated: (a) The objectives listed in the Thirty-First Yearbook were appro" 
priate goals in elementary-science instruction. (b) Children should be given 
more opportunity to engage in activities pertaining to responsibility, © 
operation, initiative, and application of experience and skills. (c) The num- 
ber of responses that children made did not increase from one level 19 
another tho some recognizable differences were evident in the quality 9 
the responses. The investigator urged educators to redefine objectives 1? 
terms of the relative excellence of response from children at various 48° 
levels. 

In an examination of the explanations of scientific phenomena made ЂУ 
children, Oakes (55) found that the majority of their explanations were 
naturalistic, that children can learn correct explanations of many natur? 
phenomena, that understanding of essential relationships increased ам 
age among children, and that bright children are more likely to oat 
physical explanations than the less bright. Oakes (56) also reported 5 Bt 
where the correct concept is lacking, the explanations of adults did n 
differ materially from those of children. 
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Pella (58) analyzed the five most widely used textbook series in ele- 
mentary science to determine the areas included, the topics discussed, and 
the concepts presented in each area without reference to grade levels. He 
reported that there was a fair degree of agreement in the five series as to 
the areas included. There was relatively little agreement among the topics 
discussed, and an extremely small amount of agreement among the concepts 
developed. There was a greater variation in the grade placement of the 
concepts than in the concepts presented, tho only 1464, or 16 percent, of 
the 8913 different concepts appeared anywhere in four or more of the series 


of five textbooks. 


Science in the Junior High School 


There have been considerably fewer studies made and less writing on 
the organization of courses of study in junior-high-school science than in 
other phases of the science program. There seems to be more confusion 
and lack of organization at this level than at any other. However, the fol- 
lowing principles seem to have general acceptance: (a) science curriculums 
of junior high schools should be organized in harmony with elementary- 
and secondary-school programs: (b) the science program for the three- 
year junior high school should be organized into a unified sequence of 
aterial should be organized into large environmental 
units, and each unit should deal with worthwhile life problems, divided 
into significant subproblems which have significance for the pupils. 

Glenn and his committee (25) proposed a number of important direc- 
tions for research at this level. Among the questions proposed were the 
What is a desirable sequence and time allotment for gen- 
-school grades? (b) What elements of the 


eral science in the junior-high of th 
itudes can be taught so as to function in 


scientific method and what att tior 
the lives of the junior-high-school pupils? (c) What are some principles 


basic to the effective use of multisensory aids in teaching junior-high- 
school science? (d) To what extent is pupil planning feasible in determin- 
ing content and procedure for junior-high-school science courses? (e) To 
what extent do pupils evidence readiness for the more advanced science 
concepts? (f) Can the feverish, scattered pace of junior-high-school science 
ђе slowed down and be made more thoro? (g) Can a textbook be written 
which will avoid reducing the course to a review of elementary work, or 
a vocabulary-ridden sketch of high-school work? | 

Bissiri (8) investigated the present status of the natural science cur- 
ch schools thruout the country and established criteria 


riculums in junior hig с | | 
for evaluating them. He found the small amount of time given to science 
in many junior high schools and the lack of evaluation particularly alarm- 


ing and concluded that present junior-high programs do not meet the 
needs of pupils. He proposed that curriculum committees should survey 
hát is being done in other educational centers, then define their own 
criteria for organizing science offerings, and that subjectmat.er should 
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be selected to meet present and potential needs of pupils, to meet different 
levels of ability, interest, and maturity. . 

Leonelli (43) determined the principles of physical and biological 
science found in eighth-grade general science textbooks. Case (13) de- 
termined the principles and experiments of physical and biological science 
found in ninth-grade general science textbooks, Whitman (72) made a 
study of the truthfulness of weather proverbs in terms of scientific prin- 
ciples. Hilty (28) investigated the lives and works of eminent men and 
women in several fields of science with particular regard to the part played 
by reflective thinking in their researches. . 

Smith (62, 63) tested the hypothesis that specific items of science in- 
formation have a fixed difficulty for various populations. by selecting an 
teaching significant subjectmatter to groups of ninth-grade pupils. AP- 
propriate tests were devised, standardized. and administered. Important 
findings were: (a) the difficulty of tested items varied as much as 50 per- 
cent when conditions and amount of exposure were varied: (b) the diffi- 
culty of the sampled items was too great for the average ninth-grade pupil 
to master with 50 percent success under the conditions of the experiment; 
(c) the most important factor in success in learning general science in- 
formation was the selection of items of content; (d) variations in metho 
and amount of exposure rank below the type of material and differences of 
ability; and (e) the abilities measured by mental tests and indicated by 
IQ are not necessarily the major abilities involved in learning genera 
science material. 


Science in the Senior High School 


There is evidence of a continuing emphasis on defining and meeting 
student needs at the secondary level. This is found in both the authoritative 
reports and the researches. In the Forty-Sixth Yearbook, Part I of the Na- 
tional Society for the Study of Education (54) emphasis was placed upon 
problems of social significance which may be found in such broad areas 
of human experience as health, consumership, conservation. vocation: 
family relationships, and citizenship. Stratemeyer and others (65) stresse 
as the basis for a modern curriculum the characteristic life situations whic” 
are faced by learners. In the Eighth Yearbook of the John Dewey Society: 
Corey (17) directed attention to the developmental tasks of youth as the 
major goals of secondary education. These developmental tasks are outline 
as (a) coming to terms with their own bodies, (b) learning new relation- 
ships to their age-mates, (с) achieving independence from parents, 
achieving adult social and economic status, and (e) acquiring self-con- 
fidence and a system of values. With but minor exceptions, the researches 
show trends in keeping with the philosophy expressed in the above report: 

Robertson (60) studying the secondary schools of Ohio, found еам 
that the widely employed subjectmatter approach has failed to accomplis 
the desired objectives of modern education. In most schools the cone 
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for the democratic way of living is low; teachers are operating according 
to outmoded psychological doctrines; adolescent needs, interests, and prob- 
lems, as well as the community and its needs, are generally ignored. 

Using a questionnaire previously developed by Hunter and others, 
Ahrens (1) and Hunter and Ahrens (32) summarized the objectives of 
science teaching in the secondary schools of California and revealed the 
shifts in these objectives which have occurred since 1940. An understanding 
of the environment holds first place in the junior high school, but the scien- 
tific method ranks first at the senior-high-school level. At both levels the 
scientific method, together with the attitudes and technics of the scientist 
increased in importance. While the functional group of objectives has de- 
creased in importance, emphasis has been placed increasingly upon factual 
science material and upon preparation for college. This trend can be 
accounted for in part by the war. In spite of the fact that current educa- 
tional literature stresses repeatedly the functional needs of youth as a 
basis for the curriculum, the evidence from this study shows that these 
needs are not being met. However, the pattern of science teaching follows 
more closely the newer concepts of child growth and development. Con- 
cepts and generalizations are developed by taking objective realities, using 
roblem, and then solving the problem. Ahrens concludes that 


them as a p 1 
ate more closely than іп the past to the material 


science teaching must rel 


and social aspects of life. . 
The following studies show clearly that personal and social needs of 


pupils, rather than subjectmatter goals, should be stressed. Alpern (2) 
devised and administered tests to determine the degree of ability of a 
selected group of high-school pupils to test scientific hypotheses and to 
evaluate certain measurable factors related to this ability. Conclusions show 
that this ability to suggest procedures to test hypotheses depends in part 
upon the habit of delayed response, an element of the scientific attitude. He 
failed to find a significant correlation between the ability to select pro- 
cedures to test hypotheses and chronological age. intelligence or reading 
grade. Keeslar (37) made an analysis of literature concerning the scientific 
method which could be used for instructional purposes m secondary schools. 
The list was checked by twenty-two research scientists. Current ортоп to 
the contrary. the investigator found that the elements of scientific method 
are definite, distinct from scientific attitudes. and are known and used by 
scientists. He suggests that high-school teachers using this list might LT 
pupils to find and solve everyday problems. Likewise in a pp) o dee 
search studies dealing with the elements of scientific method as objectives 
of instruction in science, Keeslar (38) found that research. workers often 
se scientific method with scientific attitude. . | 
Weisman (71) reported that the development of understanding of аши 
tific method at the secondary level is a legitimate objective. He attempte 
to determine experimentally whether or not the ability to ri id m E 
be improved by an experimental method in which the desired thinking out- 
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comes are set up as definite aims of instruction. Six biology classes were 
taught by the investigator using the experimental method, while six were 
taught by teachers considered equally good who thought that critical think- 
ing would develop concomitantly as students followed the regular course 
of study. Results obtained after a year’s instruction and again a year later 
demonstrated that the ability to interpret data can be significantly improved 
by the procedures used in her study. Rather than emphasis on memorization 
of facts and principles, the objectives of instruction become the recognition 
of assumptions, proper qualification of conclusions based on sampling, 
cautious use of predications, and care in drawing reasonable conclusions 
and in applying them to new situations. To realize the implications of the 
study would necessitate a thoro reorganization of the science curriculum 
around student interests and needs in the basic aspects of living and 
functioning in their own community. It further implies a change in both 
the curriculum and method of teacher education. 

Since the ability to apply the principles of physics to practical out-of- 
school situations is one of the major objectives of instruction in high-school 
physics, Wise (73) investigated the relationship that exists between ability 
to recall information and to solve conventional problems, and the ability 
to apply principles in the solution of problematic situations typical of out- 
of-school experiences. He found that the abilities are not identical; both 
abilities are related to intelligence to about the same degree; and that 
grades are not a valid measure of either ability. н 

In a study of scientific inquiry in textbooks, Lampkin (40) revealed wide 
variability among carefully selected judges. Using multiple-factor design: 
twelve textbooks (three each from general science, biology, physics. an 
chemistry) were broken up physically and rearranged into twelve com- 
posite textbooks, each to be read by one of twelve readers, six with back 
ground in science teaching and six with background in philosophy. It was 
shown by analysis of variance technic, supplemented by two independent 
tests, that the readers varied not only on what aspect of scientific inquiry 
was referred to in certain statements, but also on whether any aspect was 
referred to. The following are some of the possible inferences from the 
data on reader variability: (a) The task of analyzing textual material for 
conceptual content is extremely difficult. Earlier studies of textbooks ап 
related materials should be reviewed from this standpoint. (b) The readers 
projected their own ideas into what they read. (c) Where applicable: 
multiple-factor designs should replace single-factor designs in much educa- 
tional research. 

Evans (21) implemented the social needs approach by arraying the 
cedures one would use in the study of a community problem suc 


health. 


pro 
h as 


ive 

By a survey of the literature, McKibben (51) investigated the wo 
се 

о 


values of the general objectives of biology for general education, to ges 
with the changes that have occurred in the last twenty years. KnowleCe 
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scientific method, health, economic, and general application objectives 
headed the list twenty years ago as today but now there is more emphasis 
than formerly upon the economic and social objectives. McKibben con- 
cluded that biology, to be of greatest value to the individual and to society, 
should emphasize the practical and the social to a greater extent. 

Lurensky (45) investigated the applications of principles of biology in 
high-school biology textbooks. Eastman (20) attacked the problem of 
determining topics suitable for developing understandings of physical- 
science principles in a senior-high-school chemistry course, and Lovely 
(44) determined topics suitable for developing understandings of biological 
principles in senior high school. 

Katz (36) studied the role of the textbook in developing a mastery of 
biology and in thinking. Analyzing specific texts according to certain 
criteria, he found certain texts superior with regard to the definition of 
words, while others presented problem material in a way that more effec- 
tively promoted scientific thinking. 

Klise and Oliver (39) procured student reactions from their own biology 
classes. Certain units proved more popular than others, but the popular 
units were different for the two investigators. Among the results were 
student requests for more field trips and for more experiments or laboratory 
work, y 

Subarsky (66) experimenting with a group which possessed little racial 
prejudice, found that by providing for two integrations of biology and 
social studies during a term, one integration centering around physical anı 
cultural development, and the other around human group relations, greater 
changes in racial attitudes were produced than by conventional courses 1n 


these subjects. 
McGrath (50) investigate: 
principles and generalizations i 


d the relative significance and use of chemistry 
n the general education programs of a 
selected group of high schools. Using the jury method to establish the 
f the principles and generalizations, he found a close 
agreement between the principles in use in the schools and those чыш 
significant, altho the jury of specialists would add principles and penrai 
izations concerning the topics—sulfur, equations and problems, and и 
halogens. Those deemed of significance for general education include the 
portions of such topics as introduction to chemistry, atmosphere, oxygen 
and hydrogen, water, carbon and fuels. and chemistry and health that 
deal with practical everyday phenomena. Technical topics such as atomic 
structure, equations and problems, and the more difficult parts of 


metallurgy tend to be avoided. . | 
In an investigation of the reasons for the election and nonelection of 


chemistry by high-school pupils. Murphy (53) found that boys and girls 
wish to learn more about occurrences in everyday life and the com- 
position of the things they use daily. They also wish to work in a laboratory 
and to see demonstrations. He concluded that the course of study should 
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emphasize those aspects of chemistry that are related to the ordinary life 
of high-school pupils. 

Two studies of physics textbooks were made, one by Perkins (59), who 
determined the extent to which the names of scientists are included in 
textbooks, the other by Benumof (6), who found that modern electrical 
communication is treated to a very slight extent in both high-school and 
college physics textbooks; that but two-fifths of the high-school physics 
teachers and but one-half of the college physics teachers mention OT 
describe these modern developments, tho a larger proportion favor their 
inclusion. The modern developments include the Giorgi system of units, 
field theory, wave propagation, new generators, new resonators, crystals, 
wave guides, directional devices, microwave measurements, frequency 
modulation, facsimile transmission, automatic telephony, and television. 
Benumof proposed that the topics of electricity, light, and sound in ale 
mentary physics be enriched thru a descriptive treatment of recent advances 
in electrical communication. А 

Barnard (5) told of the desire of a committee of the National Association 
for Research in Science Teaching for research in secondary-school science 
to promote research in problem solving. Johnson (33) described the science- 
education research that is underway in the secondary division of the Unite 
States Office of Education. 

The pre-war tendency toward a fused physical-science course is SUP” 
ported by the Committee on Science Teaching of the National Society for 
the Study of Education (54) and by the Cooperative Committee on Science 
Teaching of the American Association for the Advancement of Science (16) s 

By using a jury of specialists, Miles (52) determined the relative 1m* 
portance of the principles of physical science which are desirable for 4 
clusion in an integrated course of physical science for the senior high 
school. He also determined the relative values of the experiments which are 
desirable for inclusion in such a course, and whether each of those expert 
ments would more appropriately be done as a laboratory experiment ог а? 
а demonstration. Of the forty principles deemed essential by all the specta" 
ists, twenty-six were in physics (including astronomy and meteorology?’ 
eleven in chemistry; and three in geology. From the extensive list of — 
ments assigned to the forty principles, 125 were considered by all а 
specialists to be either ideally ог well-suited for such purposes. Anyon 
responsible for the development of a physical-science course should 1° 
Miles' thesis. 


Science for General Education at the College Level | 
arna 
an 
ent 


McGrath (50) in an introductory editorial dedicated the new Jot 
of General Education to the goals of general education in colleges т 
universities. Among {һе salient features of the general education moven 
are (a) a reaction against specialism and vocationalism, (b) an а 
integrate.the subjectmatter of related disciplines, (c) an attempt 19 
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CHAPTER III 


Methods and Materials in the Teaching of Science* 


JOHN S. RICHARDSON and J. DARRELL BARNARD 


HERE is an increasing amount of evidence indicating that the program in 


the shi Мепсе i5 i ivit i 

n hing of science is a cooperative activity in which the teacher and 
students work together in determining objectives and methods, in pursuing 
inve. FTH p Я А ^ А = 
nvestigations, and in drawing conclusions and evaluating outcomes. 


Current Practices in Science Teaching 
E cie - A: pest Yearbook of the National Society for the Study 
‘ie shone ni бе ~ eel progress toward greater cooperative activity in 
amd im biolos : T been ei знана: evident in junior-high-school science 
bi Марш er: hese teac ling practices have not been used so effectively 
g ool chemistry and physics. Teaching practices in general have 
not been successful in developing ability to use the scientific method as 
an outcome of science education. A more encouraging report was made by 
Leonard (16) who studied the practices used in the high schools of thirteen 
school systems and found evidence of schools utilizing direct approaches to 
learning in science, with well-equipped laboratories operating in functional 
ways. He also found schools making use of effective methods of research 
and investigation, with specific attention to competence in expression and 
the communication of ideas. 

The use of direct experience in the elementary school was the thesis of 
the bulletin, Science Education for the Elementary Schools of Ohio (27). 
According to this bulletin direct experiences may be used in promoting 
effective learning thru cooperative group activity. The status of science 
in the elementary school was one concern of the committee reporting to 
the President in the publication entitled Manpower for Research (28). In 
this report the President’s Research Board utilized the report of the Co- 
Operative Committee on the Teaching of Science and Mathematics which 
had been authorized by the American Association for the Advancement 
of Science. Altho the committee recognized the deficiencies commonly 
present in the teaching of science in the elementary schools, the committee 
found encouraging developments in the preparation of curriculum materials 
and teaching aids. Some specific indications of the encouraging trend in 
elementary-science teaching are as follows: (a) the increased allotment of 
tme to science; (b) an increase іп the number of science classrooms 
equipped with laboratory equipment for providing science experiences; (c) 
o DE ч жак dE Ls 

m Еј в; | | тев; Ы > та ver at well-written text- 

3 e) curriculum provisions for pro »lem-solving activities. 


+ ~ А - 
The first five sections of this chapter were originally written by John S. Richardson 
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Several studies have been conducted which are indicative of the emphasis 
that is currently being placed upon the desirability of cooperatively de- 
veloped learning activities in science based upon the needs and ores 
of the learner. Bissari (5) conducted a study to determine the status | 
junior-high-school science and to determine the means by which it pol 
be improved. The sources of the investigator's basic data included рея 
investigations, opinions of authoritative writers, courses of study, inter 
views with school principals and questionnaires submitted by science 
teachers. One hundred and sixteen schools in forty-five states were repre- 
sented in the study. Based upon the findings of this study a number of 
generalizations were developed to serve as guides in the improvement 
junior-high-school science instruction. Certain of the generalizations state 
that science teaching should be organized around large units of experience 
based upon the pupils’ needs and interests. 

An пне кеј in a high-school physics class conducted by Hellman 
(13) included the planning of laboratory studies of the pupil's own choice. 
Hellman reported that results in pupil understanding and learning by this 
procedure were superior to those achieved by the traditional methods. А 
somewhat similar study was made by Lockwood (18), who designed 3 
project to combat needless fear and panic among children and parents 
caused by the occurrence of poliomyelitis in a community. The study in- 
cluded approximately one hundred students of the tenth-grade biology 
classes in a Detroit school. The students participated in planning а study 
which included an investigation of fears. and popular questions regarding 
the disease. Numerous sources of information which had bearing on these 
and other phases of the general problem were utilized. It was reported that 
the project resulted in: (a) the replacement of fear by wholesome attitudes, 
(b) the replacement of hearsay by fact, (c) acquisition of information con- 
cerning symptoms of the disease, and (d) an increased appreciation 9 
the need for research in all studies of health and disease. 


Selection of Learning Materials 


With the growth of science as a part of the elementary-school curriculum 
the selection of learning materials appropriate to the objectives and metho 8 
has become increasingly important. A major criterion for the choice л 
materials, as set forth in the Forty-Sixth Yearbook of the National Sociely 
for the Study of Education Part I (22) is that the materials should „уз 
largely from the child's environment. The same point of view is expresse К 
the bulletin, Science Education јог the Elementary Schools of Ohio i 
These documents emphasized the use of materials that are familiar ar 
pupil, the advantages of using materials that can be obtained thru aid 
sources. and the construction of simple equipment as a desirable fort j 
learning. It was also pointed out that the supply of motion pistes eie 
films. and other visual and auditory materials is inadequate at the 
mentary-school level. 
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Audio-Visual Aids 


An extensive survey conducted under the sponsorship of seven pub- 
lishing companies (7), revealed among other things, a number of pertinent 
facts regarding the use of teaching films in 424 of the 501 largest public- 
school systems in the country. For this part of the study information was 
obtained thru questionnaires introduced and distributed to school personnel 
by salesmen of the sponsoring publishers. and thru interviews with visual- 
education directors conducted by a staff of well-trained research workers. 
In both the elementary and secondary schools. films were found to be used 
most frequently in science and social-studies classes. It was evident that 
the teachers included in this study were having difficulty in making effective 
use of teaching films. These teachers reported a variety of criticisms regard- 
ing the films which they had found unsatisfactory. These included criticisms 
pertaining to the appropriateness of the film. its subjectmatter and content. 
quality of the script. quality of production. obsolescence. and advertising. 
Science teachers were found to make unfavorable comments more often 
than the other high-school teachers. Subjectmatter and content of films 
мете most frequently the subjects of their criticism. . 

Miles and Spain (20) reviewed the use of audio-visual aids in the armed 
services. On the basis of a considerable quantity of cited research and 
studies of opinions, the following conclusions were formulated regarding 
the educational value of audio-visual aids: (а) Films can and do affect 
emotional attitudes in predetermined desirable directions. and they increase 
factual knowledge and promote the length of its retention. Filmstrips см 
valuable, but аге not so successfully used as motion-picture films. (b) The 
preparation of the student for seeing a film increases the learning value 


of films, and audience participation in the use of filmstrips increases the 


à M | А wor Coat 
amount of factual knowledge gained. This increase was especially significa i 
ation, and with groups o 


with diffic ial. with groups of low motivatio ) 
average = pee hare: (е) The research studies cares m» 
of special audio-visual devices permits no general conc cu d 
Studies of the opinions of the instructors and trainees in icate а g a 
approval of the extensive use of audio-visual teaching aids. —" 
Keeslar (14) attempted to determine the extent to whic a sin 
Structional films in science contributed. particularly by зеру і he uniq : 
and special functions of the medium, to the realization 0 uU ts p in 
Objectives of secondary-school science. The three objectives with w i 
this study was concerned were: (a) to effect an understanding of every- 


day scientific principles, (b) to teach the elements of scientific method, 


and (c) to develop the scientific attitude. In carrying out this study twenty- 
four films rated as “excellent” in two outstanding film catalogs € 
Selected. These films were analyzed 0n the basis of evaluative criteria- е 


" к gt eid 
*valuative criteria were designed to determine if the films served uniqui 


i iali i if 
Unctions of films in teaching, if they served specialized functions, ог 
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they contributed to the three major objectives of science teaching. А special 
check-sheet was devised and a record was kept as to whether or not each 
individual scene in each film contributed to the above objectives. Тће ге- 
liability of the investigator's judgment was checked by a second analysis 
of three of the films six weeks after the first analysis. and agreement in 90 
percent of the cases was found. The validity of the investigator's judgment 
was checked by having most of the three films analyzed by three experienced 
science teachers with an agreement of 86 percent, while a check of the 
investigator’s second analysis with that of the three judges showed a 95 
percent agreement. 

On the basis of the evidence found in this sampling of the best films 
for use in high-school science classes it was shown that unique functions 
of films were served by 48 percent of the films, that. specialized functions 
of films were served by 8 percent of the scenes and that only 5 percent of 
the scenes were found to contribute to any of the three selected objectives 
of science teaching. Therefore, nearly half or 44 percent of the twenty-four 
films served no unique or specialized function and contributed to none 
of the three so-called major objectives. 


Commercial Materials, Devices, Pictures, and Books 


The abundance of supplementary learning materials which are available 
to science teachers from commercial sources has made the problem of selec- 
tion a difficult one. In an effort to help science teachers, a committee о 
the National Science Teachers Association, in cooperation with the Con- 
sumer Education Study of the National Association of Secondary-Schoo 
Principals (21) undertook an investigation of the problem. As a result of 
this investigation certain uses which could be made of commercial materials 
and factors limiting their uses were identified. Commercial materials wer? 
found to be useful in: (a) supplementing the information available in text- 
books, (b) providing accurate sensory experience, (c) maintaining а 
stimulating atmosphere in the science classroom, (d) providing experience 
in the application of scientific principles, (e) providing current materials 
on new developments in science, (f) aiding in the analysis of objects and 
processes, (g) stimulating student interest in science, (h) developing the 
special interests of individual students. Factors which limited the use ° 
commercial materials were: (a) the presence of an objectionable amount 
of advertising or sales promotion material; (b) the variety of sizes а) 
shapes made the material difficult to store, catalog, exhibit, or use: (е) con- 
tent which was not appropriate or which was not presented in a way gon 
ducive to learning; (d) the presentation of information which was in- 
accurate, half-true, or distorted; and (e) nonavailability of material when 
requested. It was proposed that commercial materials should be used опу 
when it was certain that they made a positive contribution to the едисанола 
program and contained no objectionable advertising. 
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Stollberg (29) investigated the possibilities of providing and using 
teaching devices in the study of electronics. He designed and produced 
vertically placed panels upon which plaques bearing pieces of electronic 
equipment and schematic diagrams of these pieces of equipment could be 
placed and studied while in use. The design of the equipment for demon- 
stration use and for individual laboratory study, along with the explana- 
tions of its functions and uses, and suggestions for teaching constitute a 
significant contribution to this developing aspect of science in life activities. 

Goins (11) analyzed ninety-seven pictures from Life and Fortune to 
determine their appropriateness for use in science classes. Most of the 
pictures were found to be valuable teaching aids in two or more science 
courses. 

As the result of a review of 145 high-school chemistry texts published 
between 1802 and 1944, Rice (25) found that the number of illustrations 
in chemistry texts had increased and that more applied science was included 
in current chemistry texts. 


Storage of Materials 


Provision for adequate storage of learning materials is a problem that 
apparently has been given little attention by the investigators. The im- 
portance of this problem was recognized in the report prepared by the 
National Science Teachers Association for the Consumer Education Study 
of the National Association of Secondary-School Principals (21). А method 
of solving one aspect of the problem was developed by Richardson (26), 
thru a study of the functional storage of pamphlets and charts. Greene (12) 
investigated the storage of laboratory equipment and supplies. On the 
basis of recommendations and requirements of state departments of educa- 
tion, the recommendations of textbooks and laboratory manuals, of equip- 
ment lists of manufacturers of science apparatus for high-school use, and 
of questionnaires sent to teachers of high-school chemistry, Greene de- 
Veloped master lists of equipment and supplies for chemistry, physics, 
biology, and general science. The requisite storage area was calculated 
from these lists. Recommendations for drawer, shelf, and cupboard space 
Were made, Formulas for the use of these recommendations by schools 
having single laboratories for chemistry and physics, for general science 
and biology, and for schools having а single general laboratory, were 


developed. 


Effective Ways of Using Learning Materials 
current materials in classes was 


An eigh th of 
ghteen-month study of the use inc 
| rnia under the direction of the 


made in eleven cities and towns in Califo | 
California State Department of Education (6). Sixteen schools and thirty- 
SIX teachers participated in the study. Of the seventy-two classes, twenty- 
two were in science. Materials used included current magazines ot pictorial- 
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news types, current educational films and recordings, pamphlets резво 
by industrial and commercial organizations, and many films and fuu. 
The study began with a workshop for teachers to clarify purposes. study 
procedures, and methods of evaluation. Representatives of the State Depart- 
ment of Education and Stanford University made regular visitations to the 
schools included in the study. Conferences for teachers were conducted on 
several occasions during the period of the study. Emphasis upon the use 
of current materials in the classroom was brought about thru a variety of 
procedures including panel discussions, individual reports, field trips. use 
of bulletin board, displays, and recordings. The achievement of classes 1n 
which current materials were used was compared to the achievement. of 
control classes conducted according to standard practices. Students using 
current materials made as good scores on tests covering the standard cur- 
riculum as did students in the control classes. The greater resourcefulness 
required to use current materials resulted in better interest and participa- 
tion and more critical thinking. The varied approaches provided for m- 
dividual differences among students. Students developed respect for each 
other and a sense of individual responsibility. Attitudes favorable to and 
habits in the use of current materials were developed. Teachers were de 
ported to have benefited from the study by developing skills in locating 
and using current materials and by learning to plan with the students. 
Better relationships with the home and community were believed to have 
been achieved thru the study. : 

Lockwood (19) reported a study designed to determine whether nutri- 
tion education in the elementary school would aid in changing the food 
habits of children. Six elementary schools in Newton, Massachusetts раг- 
ticipated in the study during the school year 1946-47. The intelligence: of 
pupils in the different schools was as comparable as is possible in dealing 
with entire school populations. Two of the six schools were used as сол“ 
trols, and the teachers in these schools were not encouraged to emphasize 
nutrition education any more than they had been accustomed to doing. 
In two other schools the teachers were supplied with pamphlets, posters, 
charts, films, and other teaching aids pertaining to nutrition at the ele- 
mentary level. Teachers in the remaining two schools were given teaching- 
aid kits plus workshops, demonstrations. and personal conferences. These 
materials and teacher activities were planned to give teacher assistance 
in incorporating nutrition education in the different activities of the ele- 
mentary school. Before the study began and at two different times during 
the year, dietary surveys were taken of each of the 3300 children included 
in the study. Comparisons of the relative effectiveness of the different 
approaches to nutrition education were hased upon the findings of these 
surveys. 

In the two schools where teachers were given assistance thru workshops 
demonstrations. personal conferences, and visual aids. children were "a 
ported as showing statistical evidence of improvement in their daily eating 
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habits. There was also evidence to indicate that the attitudes of children 
toward new foods improved during periods of definite and continued 
emphasis upon nutrition education. There was a rapid decline in interest 
in daily food adequacies of the basic food needs during periods when 
nutrition education was not emphasized. 


Methods of Using Motion Pictures 


Wise, Miller, and Wahl (36) reported a series of two studies designed, 
among other things, to determine the relative effectiveness of various 


gs. 
methods of using selected sound motion pictures in general science classes 
a film entitled “Electro- 


upon subjectmatter learned. In the first study. 

dynamics" was shown to 180 pupils enrolled in eight general science 
classes after the completion of the unit on electricity and magnetism. In 
four of the classes the film was introduced with a carefully planned dis- 
cussion and followed by a discussion of its content. These discussions were 
presented by the investigator. In the other four classes the film was shown 
Without preliminary or summary discussions. Objective type tests, covering 
the subjectmatter included in the film, were administered before the film 
Was shown, one week after, and again seven weeks after the showing of 
the film. Classes in which planned discussions were used to introduce and 
follow up the showing of the film made significantly greater gains in both 
immediate and delayed recall of subjectmatter than classes in which no 
discussion was used. 


In the second study an attempt was made to determine whether gains 


similar to those obtained in the first study might be expected for different 
sound films and whether similar gains might be made by having the regular 
classroom teachers prepare and present the discussions used with the films. 
I wo eighth-grade classes in general science were shown two sound films, 
"Heat and Fuels" and "Weather" approximately one week after related 
units were studied by the classes. The first film was shown to one eighth- 
grade class after a thirty-minute discussion period directed by their 
regular teacher and based upon a learning guide developed for the par- 
ticular film. The same film was shown to the other eighth-grade class with 
по preliminary discussion. The method of presenting the second film to 
each of the eighth-grade classes was reversed so that each class saw one 
of the films by each of the methods of presentation. Two ninth-grade general 
Science classes were shown two sound films, “Water Power” and “Simple 

achines” following a procedure similar to that used with the eighth-grade 
classes, An objective-type test was used for measuring the recall of subject- 
Matter covered in each of the four films. The test for each film was given 
efore the film was shown, one week after, and again seven weeks after 
the showing of the film. Groups were equated for purposes of comparing 
results obtained by each of the two methods. With the exception of gains 


о М * 21 
" the test on “Water Power,” the gains made by pupils observing the 
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films after preliminary discussions were significantly greater than the gains 
made by pupils observing the films without discussions. : 

An investigation of the effectiveness of note-taking while viewing motion 
pictures in high-school science classes was made by Ford (10). Thirty 
students of ninth-grade science were shown three sound films by each of 
three procedures. With the first film there was neither preparation nor pre 
conditioning. With the second film the students were told to take notes 
during the showing for reference later in preparation for a test. With the 
third the students were given reading references two days before. Prior to 
showing the film appropriate models were demonstrated and discussed. 
This was followed by listing the things which they should look for in the 
film. The students were directed not to take notes and were told that a test 
would be given immediately after the showing. On the basis of the tests 
given in each case the investigator concluded that note-taking during the 
showing of a film distracted from the learning principles whereas adequate 
preparation of the student for observing a film encouraged greater Jearn- 
ing and promoted good conduct. 


Nature of Learnings in Science 


An understanding of the nature of specific learnings, their relationship 
to each other and factors affecting their achievement is essential in plan- 
ning and administering effective learning activities in science. 

In a study involving 600 boys and girls, Alpern (2) found that high- 
school pupils possessed ability to test scientific hypotheses as measured by 
evaluative instruments by the investigator. Low correlations were foun 
between intelligence, chronological age, and previous science taken by 
pupils and their ability to test hypotheses. No statistically significant dif- 
ferences were found between the ability of the pupils in testing hypotheses. 

Wise (35) conducted a study to determine the relationship between the 
abilities involved in recalling information, solving conventional problems 
in physics, and applying principles of physics to problems encountered in 
out-of-school experiences. Objective-type tests designed to measure these 
abilities were administered to physics classes in seven high schools at the 
completion of each of the four conventional units in physics. It was foun 
that the abilities to recall information and solve conventional problems m 
physics were not identical to the abilities involved in applying principles 
of physics in solving problems encountered in out-of-school experience? 

As the result of a study involving twelve classes in high-school biologY: 
Weisman (34) found that the teaching method used, general intelligence 
of the pupil, reading ability, the amount of mathematics the pupil had рге 
viously taken, partiality for science, and skill in critical thinking. had 2 
relationship to the pupil’s ability to interpret data in biological scient: 
Within the age range of pupils included in the study, the ability о У 
in the interpretation of data was not found related to sex or 48° 
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extent to which method of teaching was found to be a factor in developing 
the ability to interpret data is reviewed in a later portion of this chapter. 


Special Course Organization and Teaching Technics 


A number of investigators have been concerned about the effectiveness 
of various kinds of course and unit organizations upon the achievement 
of certain outcomes in science. Others have attempted to develop teaching 
technics which would be effective in achieving specific outcomes. 

Subarsky (30) compared the relative effectiveness of an experimental 
procedure and the conventional procedure for administering high-school 
biology and social-studies classes upon the achievement of biologically and 
historically valid concepts and desirable attitudes regarding discriminatory 
social practices. By the conventional procedure pupils were taught biology 
and social studies in separate classes. By the experimental procedure the 
biology and socialstudies classes were brought together at two different 
times for a two-week period given over to integrating what the pupils had 
been studying concerning the physical and cultural aspects of human de- 
velopment and group relations. As measured by the tests used in this study 
there was a significant positive change in the attitudes of pupils studying 
by the experimental procedure. There was no significant change in the 
attitudes of pupils studying by the conventional procedure. The findings 
of this study suggest one way in which more effective learning might be 
achieved in an area of human relations important in democratic living. 
This study also indicates a way in which resourceful and energetic science 
and social-studies teachers could plan more functional educational experi- 
ences even within the course pattern and organization found in the con- 
ventional high school. 

Reports of several studies present some evidence regarding more eflective 
Organizations of learning activities and more effective teaching technics, 
altho they were not based upon the findings of controlled experimentation. 
Adams (1) devised laboratory demonstrations which would be useful in 
developing an understanding of the thirty generalizations of physical 
science which were found to be most functional in the activities carried on 
in industrial arts shops. Kotlar (15) described a course for twelfth-grade 
Pupils on the interaction of science and society and reported that the results 
of tests indicated that pupils were apparently getting the important gen- 
eralizations of the course. Lewis (17) described a procedure which was 
found effective in preparing laboratory exercises in junior-college science 
designed to develop abilities in using the scientific method. Robinson (27) 
attempted to develop a fused science course for Grades XI and XII which 
Would help the individual become a more effective participant in a democ- 
тасу, 
mu. nature of these reports might be int 

ors are becoming increasingly concerne 


erpreted to mean that science 
d with the development of 
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course organizations and teaching technics which will help persons taking 
science achieve outcomes of greater personal and social significance. 


Bases for Comparing Methods 


A number of investigators have attempted to compare the relative effec- 
tiveness of different methods of teaching science. Various learning out- 
comes were used as bases for determining the relative effectiveness of 
the methods investigated in the studies reviewed here. It is interesting to 
note the importance that has been placed upon attitudes, abilities in prob- 
lem-solving and the application of the subjectmatter of science to practical 
situations. Altho outcomes related to scientific attitudes and abilities in 
problem-solving are defensible bases for comparing the effectiveness of dif- 
ferent methods of teaching science, there is still a great need for valid and 
reliable instruments to measure many of the elements involved in these 
outcomes. 


Enrichment and Problem-Solving Methods 


Baar (3) conducted a critical analysis of selected literature dealing with 
methods of teaching science and synthesized three enrichment methods. 
An enrichment method was considered to be a teaching procedure which 
seemed to modify the quality of pupils’ school life in a meaningful way. 
One method, an activity method, involved the use of differentiated enrich- 
ment activities. The second, a problem method, made use of the scientific 
method. The third, a social implications method, emphasized the social 
implication of science. 

In the second part of this study an attempt was made to compare the 
relative effectiveness of each of the three methods and combinations of thp 
three methods in teaching general science based upon growth in the ability 
to determine cause and effect relationships; understanding the social im- 
plications of science; comprehension and interpretation of scientific prob- 
lems, experiments and achievements; and application of principles and 
reasoning in the application of principles. The achievement of groups of 
general science pupils in six classes taught by the experimental methods 
was compared to the achievement of general science pupils in an equated 
group taught by a conventional method involving textbook, recitation, ап 
lecture demonstration. Achievement was measured by objective tests ad- 
ministered before and at the end of the period of instruction. In general, 
the enrichment methods were found to realize better achievement in the 
outcomes with which this study was concerned, altho the differences in favor 
of the enrichment methods were not statistically significant in all cases- 

Bloom (4) investigated the effects of instruction in problem-solving ир 
the improvement of abilities in problem-solving and upon general ced 
ment of a selected group of college students. Interview tests were — 
selected students to determine the procedures they used in arriving ent 
clusions to specific problems included in examinations covering the 
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of social science, humanities, and biological science. Difficulties encountered 
by students of various achievement levels were compared. The poorer 
students had difficulty in understanding the problem, had less confidence 
in their ability to solve problems, and tended to drift aimlessly thru the 
problem. Students in general were found to possess the essential informa- 
tion needed to solve the problems. Remedial work in problem-solving, where 
the technics used by better students were studied, realized greater improve- 
ment in the problem-solving abilities of students when compared to equated 
groups of students who had not been given the remedial work. Students 
Who had been given remedial work in problem-solving also made better 
grades on examinations covering general learning outcomes than students 
in the control groups. The reliabilities of the differences obtained were not 
reported. 


Laboratory Methods 


Cunningham (8) analvzed thirty-seven studies dealing with the problem 
of lecture demonstration versus individual laboratory methods in teaching 
Science. These studies included six doctoral theses. eighteen master's theses, 
and thirteen articles. It was found that the data did not conclusively favor 
one method over the other. The desirability of one method over the other 
Was determined by the objectives sought and the conditions under which 
the course was taught. . 

Tobler (31) found that high-school biology pupils, who were required 
to label prepared drawings, made better scores on examinations selected to 
measure factual learning and functional values of the products of learning 
than equated groups of pupils who were required to prepare and label 


all drawings. , 
Weisbruch (33) found a “semimicro” method of conducting laboratory 


Work in high-school chemistry to be superior to the “macro” method based 
"pon achievement in laboratory procedures and knowledge of the subject- 


matter of chemistry. 


Effects of Method upon Ability to Interpret Data 


Weisman (34) compared the relative effectiveness of two methods of 
teaching high-school biology upon achievement in the ability to ренин 
data in biological science. Six experimental classes and six control с is 
m tenth-grade biology from the same high school participated in a 
study for a period of nine months. The experimental classes were taug 

Y a method which provided for teacher-pupil cooperation in selecting the 
Problems and planning the activities for the biology course. Emphasis in 
the experimental classes was placed upon solving problems selected by 
Pupils. The control classes were taught by equally good teachers a 
their customary methods within the conventional organization of t : 

lology course, Mental ability, ability to do critical thinking, knowledge о 
biology, reading ability, and ability to interpret дата, as measured by tests 
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administered before the period of instruction, were used as bases for equat- 
ing the groups. | 

It was found that pupils in the experimental groups achieved reliably 
greater gains in the ability to interpret data as measured by the /nterpre- 
tation of Data Test, than did pupils in the control groups. Pupils in the 
experimental groups also made significantly greater gains in learning facts 
and principles of biology as measured by the Cooperative Biology Test. One 
year after the period of instruction pupils in the experimental groups had 
retained their superiority over pupils in the control groups in the ability 
to interpret data and in knowledge of biological facts and principles. — 

The findings of this study correspond to the findings of related studies 
which have previously been conducted in that it was found possible to 
achieve certain of the abilities involved in problem-solving as outcomes of 
science instruction. Furthermore, technics of teaching involving the co- 
operative participation of pupils were found to be more effective than 
teacher-dominated methods in achieving these outcomes. 


Student Opinions in Evaluating Methods of Teaching 


The opinions of students have been used in some studies as one means 
of evaluating teaching procedures at high-school and college levels. Two 
such studies will be reviewed here. By using a questionnaire, Doll (9) 
obtained the preferences of 1237 pupils in six New Jersey and Pennsylvania 
high schools for teaching procedures which he classified as laissez-faire, 
low-level democratic, high-level democratic, and totalitarian. Respondents 
to the questionnaire identified many weaknesses in traditional teaching 
methods. They desired guidance in learning but not domination by the 
teacher. 

Park (24) obtained opinions from fifty-four high-school pupils and 
ninety-three college students regarding the effectiveness of motivating 
technics which had been used by their teachers. He found that competition, 
rewards, and prizes were frequently used by teachers and were judged to 
be successful motivating technics by about one-third of the students. Audio- 
visual aids were mentioned by 18 percent of those responding whereas 19 
percent of the group considered the teacher’s personality and knowledge 
of subject to be important factors in motivating learning. No attempt was 


made to distinguish between the motivating technics used by teachers 0 
various courses. 
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CHAPTER IV 


Methods and Materials in the Teaching of Mathematics 


HERBERT F. SPITZER and ROBERT L. BURCH 


Tu. ; | 
Nes с Први uai c of research relating to methods and materials in the 
Санг к ri ag are presented in two sections in this chapter. Part 
in i Е s n 
VI. BT i arily with the problems of teaching arithmetic in Grades I to 
а 15 concerned with the methods and materials related to the 
g of mathematics in the secondary-school and college levels.* 


I. Mathematics in Grades I thru VI 


ie а n this series (11), a large proportion of the 
Üis rade ieee materials has been concerned with general methods, 
ing bl ae n of topics, and the nature and place of meaning in teach- 
Bite ke sa nee more it is true that only a few of the articles and studies 
ыз КЕ consist of reports of controlled research on the problems of 
Th 8 arithmetic. 
with i Brus and place of meaning in the teaching of arithmeti 
Бано а (6, 7, 8, 10). Не distinguished between meaning of and 
Which i in the case of arithmetic and suggested four categories under 
ае ар of arithmetic might be grouped (6). Pointing out a 
d scm а resulting in the teaching of social applications of arith- 
йв n si r than the meanings and rational principles which make arith- 
ings s ans of mathematics, Brownell listed objections to teaching mean- 
E ges by reasons for teaching them (10). He explained and illus- 
Bii — of meaning [e 10), and listed results of experimental 
to third. ы ich favored his meaningful method of teaching borrowing 
(10). Ма е pupils, over mechanical methods taught to another like group 
и i ications for research in arithmetic were outlined (8) as prob- 
айнй r two headings: (a) making arithmetic sensible, and (b) making 
келе] c useful. Technical procedures needing change are those involving 
клизе measurement of progress, length of observation, and the base of 
: ation. А word of caution concerning superficial meaning was offered 


in z 
s article by Whitney (71). 

Є. evens (63) in reviewing trends in teaching listed five procedures of 

RE е: (a) There has been a marked increase in the time and attention given 
«t ncept-building programs. (b) Abstract work has been delayed. (c) 

MSS пи of today recognize and accept immature ways of dealing with 

er situations. (d) There has been а decided increase in, or a return 

versity of Iowa is responsible 


d for the references dealing with 
obert L. Burch of Boston University. 


c was dealt 


*H 
of аи F. Spitzer of the State Uni for the preparation 
material presented in Part I an the teaching 


of ari É 
rithmetic, Part П was prepared by К 
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to, oral work. (e) The emphasis today is on individual in place of mass 
instruction. . 

Six principles embodying a usable philosophy are listed by oe 
(a) Introduce concepts and problems of arithmetic only when the chi с 
psychologically prepared for them. (b) Practice and drill on T kp 
that need practice and drill. (c) Recognize and provide for individua jn 
ferences among pupils thru diagnostic and remedial procedures. ba) p 
proach problem-solving logically. (e) Use word problems with a voca ы и: 
one grade below the arithmetical level. (f) Socialize and configure wo 
roblem material. 

i In a critical analysis of the backgrounds of arithmetic, Renfrow pe 
pointed out the impossibility of substituting algebra for arithmetic, the 
importance of the concrete approach in arithmetic, the need for mastery 
rather than omission of number processes, and the necessity for drill. 

Gavian (23) listed and analyzed a number of problems that might be 
used to develop socio-economic understanding. As a part of the њи“ 
questions that six- to seven-year-old, eight- to ten-year-old, and ten- to 
twelve-year-old children might ask were listed. An example is, “How mey 
boys and girls add to the income of the family by other means than earning 
money?” Larrick (41) observed that more children are handling a larger 
share of the family income. Children in families where both parents wor 
are doing the grocery shopping and need lessons in money management. 

Fawcett and Barcus (21) presented a report in which conservation situ- 
ations are used as the basis for mathematical study exercises. The pro- 
cedure offers what appears to be an excellent way to study some problems 
of conservation and if generally adopted should result in good uses 9 
mathematics. 

Orienting his thinking along the line of use and efficiency, Hill (31) 
urged a high degree of uniformity in (a) understanding of the objetivos 
and philosophy functional to the teaching of arithmetic, (b) philosophy ^ 
textbooks used, and (c) procedures taught to children. He concluded tha 
the place for teachers to show initiative is in the formulation and use 0 
devices which make the work understandable to children. Essentially the 
same plea was made by Steel (62). -— 

In an article, “The Social Utility Theory as Applied to Arithmetic, 
Wilson (74) reviewed the long struggle between the followers of menta 
discipline and the followers of use. The most significant studies on cab 
numbers were cited or quoted, and the type of program previously propan 
by Wilson was recommended. Two separate studies, one by Mott (51) ? 
one by Stotlar (64), on the number abilities of four- and пе арене 
children were reported. In general the findings of these two studies po 
similar to earlier and more extensive studies in this area. In both lados 
the conclusion was reached that four- and five-year-old children do use и 
have need for numbers, and therefore might profit from instruction ед 
cause some children counted a larger number of blocks than the hig 
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number reached on the rote counting test, Mott reached the somewhat 
dubious conclusion that rote counting plays no part in learning to enumer- 
ate objects. Altho no evidence in support of the statement was submitted, 
Mott stated that rote counting was a handicap. 

Mott and Martin (50) reported that with the exception of counting by 
rote to 100, children carry over into the first grade after a lapse of three 
months the number experiences they have learned in kindergarten. The 
results of the test showed this general tendency in every ability except rote 
counting to 100, a fact which raises the question as to whether the number 
concepts tested were learned in school or out of school. 

In a comprehensive summary of a series of studies Osburn (52) presented 
an analysis of difficulties in long division. For one type of division, that of 
а two-digit divisor and a one-digit quotient, the number of possible ex- 
amples for each of forty-one levels of difficulty was presented. The 49,050 
Possible cases for this one type of division were classified according. to 
Whether or not the apparent and the increase-by-one method of finding 
the quotient can be used successfully. (The figures Osburn quoted vary 
slightly from those reported in an earlier study by Grossnickle. For ex- 
ample, the latter reported that in 63 percent of all cases the apparent 
method succeeded, while Osburn reported 61 percent.) Osburn recom- 
mended that only the apparent method be taught to beginners. = 

In another report on the relative accuracy of estimates of the gaon 
when the increase-by-one and the apparent methods were used with hes 
figure divisors, Morton (48) recommended the increase-by-one e 3 n 
two place divisors ending in 6, 7, 8, 9. His data showed that by fo qs 
this rule estimates will be correct in 79 percent of the cases, while wit 
the apparent method correct estimates will be obtained in only 36 bep 
of the cases for divisors ending in 6, 7, 8. and 9. Morton ee at E 
Use of the increase-by-one rule with divisors ending in 6, E е | 
Combined with the use of the apparent method with divisors à ing i be 
3, 4, and 5 is in harmony with the practice of rounding num " in Fm : 
situations, The fact should be noted, however, that in general proot re 
number ending in 5 is more frequently increased in rounding the 


creased, as Morton suggests. | 
Karstens (37) desid a study which showed ben = а 
Using only the first two figures of апу multifigured кезү йаш» 
Correct quotient in almost 100 percent of the cases wi de g злу 
Writing, This method consists of rounding off the divisor И à nce gure 
c; obtaining an approximate divisor. The estimated ао E poy dna 
Бе checked by multiplying the first two figures of ү | б; by > 
estimated quotient before writing the product. If the check p Em 
a Piracted from the first three figures of е dyidend, it is sa s 
e у he estimated quotient. |, 
Бе Ara recognize Ld qum Ue E pese 
Pangler (60) suggested the use of oral problems and liste s: 
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procedures for improving pupils’ ability to read problems. She reported 
further that improvement in problem-solving on the Stanford Achievement 
Test accompanied improvement in reading. Е 

Also implying that teachers should provide practice at verbal levels is 
Hall (27), who gave a test consisting of fifty one-, two-, and three-step 
problems covering addition, subtraction, multiplication, and division of 
whole numbers to 179 unselected sixth-grade pupils. He found considerable 
individual differences but no significant differences between the ability of 
boys and girls. The order of difficulty of steps was as follows: addition 
(53 percent correct), subtraction (52 percent correct), division (49 percent 
correct), multiplication (42 percent correct). The order of difficulty of 
steps was as follows: one-step (66 percent correct), two-step (47 percent 
correct), three-step (32 percent correct). 

Maintaining that reliance upon a formal system robs pupils of self con- 
fidence in whatever problem-solving ability they had, and in effect makes 
them slaves to the system, Beatly (1) withholds approval of all systems. 
(such as “step analysis”) for problem-solving. He prefers that the teacher 
shall “supply a sufficient number of genuine problems which the pupil has 
a good chance of solving successfully by his own thinking” together with 
enough problems that stretch the pupil’s power in order to whet interest. 
Payne (53), in an article entitled “Arithmetic Troubles,” used the findings 
of research studies in a way that should be of vital concern to all research 
workers. She pointed out that research has shown that over one-half of the 
children in fifth grade are not ready for the study of fractions, and there- 
fore schools are in error for not postponing the teaching of fractions. 
While Payne is not misquoting any research study, it should also be 
recognized that other studies have shown that fifth-grade children are 
mentally able to begin the study of fractions. ? 

Johnson (33) referred to research from which he concluded that addition 
and subtraction of fractions as parts of units should be limited to the ога 
manipulation of halves, fourths, and eighths. More complex manipulations 
would be eliminated, and their counterparts taught decimally. Decimals 
would then be taught earlier as a continuation of whole numbers and the 
United States money would be taught with emphasis on the concept of place 
value thruout. He recommended that time thus saved be used in teachin? 
the relations of numbers and their ratios and factors, as expressed in their 
common fraction form. In another article (34) Johnson explained the use 
of ratio blocks in helping pupils gain the concept of a fraction as the 
relation of two whole numbers. f 

Solutions to problems in teaching arithmetic based upon the findings ° 
the Chicago committee in 1938 were reported by Johnson (35)- He cite 
experimental evidence which indicated that decimal fractions are easier к 
learn than common fractions, and pointed to the need for further exper 
ments directed toward answering the question, “Сап mathematical con 
cepts be taught?" 
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Christofferson (15) suggested the use of problems to illustrate division 
by a fraction, and to provide suitable material as a springboard for 
plunging into the study of this phase of arithmetic. He included ex- 
planations of seven settings for giving meaning or common sense to 
the process. Those explanations listed under the headings, “Multiplying 
Dividend and Divisor by the Same Number,” *Using a Common Denomi- 
nator,” “Series,” and “Laboratory Experimentation—Using Actual Meas- 
ures” seemed useful. 

Points of view on the question of when to begin formal arithmetic in- 
struction and drill were presented by Sauer (57) and Falk (2). The former 
advocated basing the arithmetic program on planned number experiences, 
with formal drill beginning in Grade III, at which time records of growth 
might be maintained on graphs. Grades IV, V, and VI would work with 
more difficult experiences, and the atmosphere of the arithmetic class 
would be similar to that of the social-studies class. Falk reported that as 
a result of the institution of an informal arithmetic program in kindergarten 
and Grade I and the beginning of formal instruction in Grade II rather 
than II, the children in San Diego schools were a year above the national 
norms, For the new program new workbooks and supplementary aids are 
provided. 

Poritz (54) and Van Engen (68) discussed the strengths and weaknesses 
of teaching addition and subtraction by use of triads. Van Engen attacked 
the use of triads as mechanical and without meaning. Poritz replied that 
recognition of the relation of one number to the others in the triad is 
meaningful. 

The teaching of place value in the first grade was recommended by 
Morton (47). This assumes, of course. that provision is made for counting, 
reading, and writing numbers as part of the curriculum of that grade. He 
favored Brueckner’s method of teaching the meaning of the first number 
in relation to the second as in 11, by the use of the first-grade pocket or 
wall chart. Work with the chart in the primary grades provides experience 
Which is a helpful basis for column addition and building рани 
facts. Ву using two pocket charts in the intermediate and upper gra es the 
relationship e whole numbers and decimals may ~ ds ба 

plan for presenting percent was advocated by Van Engen У 


Would greatly increase the amount of time spent on — rg, 
terminology, and symbolism before attempting ae hu à ей) fot the 
Suggested work on terminology (5 percent 15 5 per hun = а 
evelopment of a rate idea. In Grade VI. percent 18 aarp id. 
£radually leading to the idea of hundredths. (He cell а 
їп percent to the formula for finding area of a rectangle ( т К, ) 

апу опе тетђег тау ђе determined when the other two are known. 


1 f the caret 
1 i 7) urged the advantage o 
n another article Van Engen (67) urg борчы 59 xu 


method of placing the decimal point in quon its value in establishing 
relatedness of decimal and common fractions, (b) its va 
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a background for ratio, and (c) the necessity of the principle itself for 
the understanding of common fractions. Е 

А method of self-instruction for learning the thirty-six addition com- 
binations with sums from 11 to 18 and their corresponding subtraction 
facts in Grade II was described by Wilburn (72). His method involved 
regrouping (as changing 9 + to 10 + 8). The same author described ү 
procedures which were successfully employed to assist 291 third-gra 9 
pupils in twelve schools to learn to use a ten in subtracting. “Using a cr 
in subtraction may be defined as the rearranging of a group of tens an 
ones so that a larger group of ones than exists in the original group can 
be removed.” 

In an extensive and carefully controlled experiment Brownell (9) 
secured data relative to the decomposition and equal addition methods of 
teaching subtraction; both were methods taught mechanically and ration- 
ally. The results warranted these conclusions: (a) if the decomposition 
method is to be taught, it should be taught rationally; (b) if the equal 
addition method is to be taught, either mechanical or rational procedures 
may be used; (c) equal additions taught rationally produced superior 
results on immediate- and transfer-rate tests, but decomposition taught 
rationally produced superiority on immediate and delayed accuracy and 
transfer accuracy tests; (d) unless methods of teaching are considered їп 
experimental studies, no statement can be made regarding relative efficiency 
of working procedures, This last conclusion is very significant and hope 
be considered when findings of earlier studies on decomposition and equa 
additions are reviewed. 

Suggested devices, activities, and discussions of method, as exemplified 
by references (26) (32) and (70), were found in nearly every issue © 
Grade Teacher and Instructor. | 

Just seven articles pertaining to teaching are reviewed, two of which 
are bibliographies. Buswell (13) in his annual reports of selected refer- 


ography reviewed, Butler (14) presented annotations on fifty-one titles 
dealing with the improvement of reading in mathematics. Many of the 
articles and suggestions should be of value to the teachers of elementary- 


Lists of equipment and concrete illustrative and self-discovery materials 
deemed useful in the classroom were prepared by McSwain (45) and Sands 
(56) who also discussed the arithmetic program. 

Dexter (20) classified the written problems in the four books of one 
series. More than a third of the problems were called possible but oe 
probable while a fourth of the problems dealt with purely artificial ар 
ations. Less than 1 percent of the problems dealt with real situations 4 
defined by Dexter. 


Grossnickle (25) reported a study of the illustrations in each а јен 
five books of eight different series of children's textbooks. АП illustra 
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were classified as decorative, associative, and functional. The last class 
was subdivided into static and dynamic. The number of illustrations varied 
Írom an average of one for every 2.3 pages to one for every 5.6 pages. 
The most popular-sized illustration in every series occupied from 20 to 
40 percent of a page. The percent of total pictures of the decorative type 
ranged from 8 percent to 1 percent of the total illustrations; associative 
illustrations varied from a high of 74 percent in one series to a low of 42 
percent in another. Percents for the static functional ranged from 12 to 
7 percent, and for the dynamic functional, from 46 to 11 percent. 


II. Secondary-School and College Mathematics 


In the areas of secondary-school and college mathematics, the articles 
Teported in the literature were predominantly concerned with observations 
and experiences, and only a few descriptions of planned research were 
available. 

After analyzing more than fifty college textbooks in general mathematics, 
Brown (5) concluded that the content varied from the traditional courses 
їп algebra, trigonometry, and analytic geometry to selected topics in 
higher mathematics, and its applied fields. Brueckner (12) re-emphasized 
that we must consider the social phase in mathematics, and gave a selected 
annotated bibliography of materials and methods to help in the achieve- 
ment of this goal. 

After observing the mathematical difficulties of 7000 students in a Naval 

raining School, Gowan (24) noted that these students were low in 
ability to (a) recognize when an answer is unreasonable, (b) determine 
degrees of accuracy, and (c) accept the absolute necessity of having accu- 
Tate answers. 

Miller (46) outlined a course in arithmetic for the twelfth year and 
Teported that it had proved to be just as worthwhile as any other high- 
school mathematics course. СИРР 

Ап article by Kinney and Freeman (39) was concerned primarily with 
Certain psychological principles, but the implications for methods and for 
Organization of materials were also discussed. These authors pointed out 
that: (a) learning is a purposeful and active process and that mathematical 
Principles and processes should be studied first in situations in which they 

ауе been or will be used; (b) learning is a reorganization of behavior 
and in the organization of learning experiences should develop out of the 
Current status of individuals and should be planned on a long-time 
cyclical basis with arithmetic experiences extending beyond the eighth 
8rade; (c) learning is by wholes, and that the planning should include 
an overview period, an assimilative period dealing with detailed aspects, 
and a summary period to bring the parts into relation again: and (d) 
earning is colored by feeling and emotion and that pupa should recapi 
the significance of what they are doing, should be given evidence o 
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progress toward the goals, and should engage in activities related to their 
needs of the moment. Implications were discussed in connection with the 
organization of activities, the planning of repetitive learning, and the 
designing of a program of evaluation. 

In its second report, the Commission on Post-War Plans (17) included 
among its theses several which were concerned with basic principles to be 
used in devising methods and in selecting materials. Pertinent suggestions 
were made concerning materials which should be included in the program 
Íor teacher training. Theses regarding multisensory aids were also de- 
veloped. In another report (16), this same commission presented important 
guidance information for high-school students who are interested in the 
field of mathematics as a career. A bibliography was included. 

In an investigation concerned with arithmetic problem-solving. Lyda 
(19) gave a set of thirty verbal problems to pupils in Grades VII thru XI. 
He then had five pupils from each of these grades work orally the three 
problems that had been missed by 96 to 100 percent of all the pupils 
tested. Numerous weaknesses were found in the various arithmetic abilities. 
These findings led Lyda to conclude that high-school students: (a) should 
be tested periodically with respect to the fundamental arithmetic oper- 
ations; (b) should be given remedial teaching based on the test results; 
(c) should be retested; and (4) should be taught arithmetic and other 
problem-solving procedures in every subject, thus making every teacher 
an arithmetic teacher, 

Albers (1) selected sixty-four pupils with Stanford Binet intelligence 
quotients of 125 or higher, and formed two groups of thirty-two each 
equated according to intelligence quotients, initial algebra achievement 25 
determined by Form S, Cooperative Algebra Test, and chronological ages- 
She used one of these groups as an experimental group and one as à 
control group to study the advisability of providing enrichment material 
for superior students. Ап enrichment inventory test and an interest ques 
Поппаіге were administered to both groups. Each pupil of the expert 
imental group was given a booklet with the enrichment content and per- 
mitted to work on it during the extra time in the regular class period and 
also at home. At the close of the experiment, both groups were given 
another form of the algebra achievement test. the enrichment inventory test 
was repeated, and another interest questionnaire was administered. The 
results revealed that tho the experimental pupils had averaged about 15 
percent less time on the regular algebra work, they made the same 
amount of improvement on the algebra achievement test as the contro 
pupils. On the first enrichment test. the experimental group had a mean 
of 5.92 and the control group had a mean of 6.06; on the final enrich- 
ment test. the means were 20.28 and 7.88. respectively. For the tota 
interest scores. the increase in mathematics-science interest was not sta- 
tistically significant for the control group (critical ratio .68), but there gas 
a statistically significant increase for the experimental group (critical ratio 
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m We D MEME planned for self-administration 
| sting, у „of the teachers’ time. 
ew к ЖА phon жарыгыбыз teal On т 
basic аан аларз whieh р phe poe S eee pe ih 
metic and translated these from тишеп ye Ее 
5 o algebraic context. 

: Stabler (61) recommended that a logically developed unit should be 
included in the course in algebra so that, among other things, pupils may 
have a brief introduction to postulate systems, may be shown that algebra 
can be developed from postulates, and may come to understand how rules 
can be unified and made more significant. 

In order to determine the feasibility of a structural approach to geom- 
etry, Luchins and Luchins (43) introduced the concept of area to a VIB 
class by using this intuitive approach. In four forty-minute sessions, the 
Pupils were able to discover how to find the areas of rectangles, parallel- 
ograms, triangles, and various types of trapezoids. They also taught the 
concept of area by the structural method to nine girls. ages five to nine, 
a high-school geometry class, and a college-freshman mathematics class 
and found that their technic of presentation consistently provided better 
understanding and assured more certain retention of formulas. 

After carefully analyzing the logic involved in indirect proof in geom- 
etry, Lazar (42) discussed three methods of indirect proof and concluded 


that the method of inconsistency can be most readily rationalized and is 
ncluded a lengthy bibliography. 


most convincing psychologically. He i 
ught in 


Mossman (49) analyzed a number of short-cuts that are often ta 
revealed several inherent sources of con- 


arithmetic and algebra and 
(29, 30) presented selected annotated 


fusion. Hartung (28) and Hawkins 
bibliographies in the area of secondary mathematics. 

In discussing the planning of a program for the use of learning aids, 
Schorling (58) refuted numerous questionable procedures and then gave 
Several basic ideas for improving the use of learning aids. 

Jones (36) argued that multisensory aids must (a) give concrete em- 

odiment to more abstract concepts, (b) must be applications that give 
added reality, and (c) must produce a better understanding of worthwhile 
mathematical principles. He then suggested a number of devices varying 
rom an adjustable gangplank with parallelograms and triangles to devices 
that duplicate definitions of cissoids and trochoids. . 

Fehr (22) made several suggestions concerning the place of multi- 
Sensory aids in the teacher-training program. and emphasized that if 
mathematical laboratory periods are provided. reality can be given to the 
Sübject without losing any of its abstract and theoretical aspects. 

The “plus” phases that have been developed in the junior-high-school 
mathematics program in Washington, D. C. were reported by Schult (59). 

езе include such activities as construction. dramatization, and collections. 


ou А 
Tees of many materials меге suggested. 
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Included in the report of the Committee on Multisensory Aids (18) were 
chapters concerned with drawing and design, demonstration and exhibit, 
models and devices, instruments and tools, materials for model construc- 
tion, projection materials and equipment, and a historic discussion of 
models and devices. Each chapter included a bibliography. 

The yearbook written by Kieley (38) was concerned with the history and the 
classroom use of surveying instruments. The historical information provided 
interesting enrichment material, and the numerous suggested applications 
are valuable for classroom use. A very extensive bibliography was provided. 

Monthly descriptions and appraisals of learning aids were prepared by 
Syer and Johnson (65). These reports covered the latest booklets, charts. 
bulletin board displays, equipment, films, film strips, instruments, models, 
pictures, plans for construction, glass slides, sources of materials, and 
standardized tests. 

Altho there have been numerous studies of the mathematics that students 
have retained, little attention has been paid to the mathematics which 
majors in this field have available sometime after study. Boeker (4) in- 
vestigated the status of 131 beginning calculus students in respect to the 
pre-calculus mathematics which they had retained. She administered a 
test which included the fundamental ideas, basic concepts, and definitions 
from trigonometry, college algebra, and analytical geometry. In nine of 
the ten areas measured, a large percent of failures was found. Thirty per- 
cent of the students missed 74 percent or more of the 125 items in the 
test, and 92 percent of the students missed at least 30 percent of the items. 
Several specific suggestions were given for improving the basic work in 
pre-calculus courses, with chief emphasis on concept building. : 

То ascertain the relative merits of (a) posting test marks, (b) annotating 
test papers, and (c) supplying remedial work as a check on directed study; 
Weiden (69) conducted two consecutive twelve-week experiments. Posted, 
annotated, remedial, and control sections were equated according to mental 
ages, socio-economic status, and scores on the Breslich Algebra Survey Test. 
Thru the twelve weeks of each experiment, a brief test based on the work 
assigned for the directed study period was administered each day just 
before the close of the period to all sections except the control group. Per- 
cent marks were placed on the blackboard for posted sections, but no papers 
Were returned. Annotated sections got each test back with annotations. 
Papers were returned to “remedial” groups, and special work was piven 
to these sections during part of the following period. АП sections were give? 
other forms of the Breslich Algebra Survey Test at the end of eight pi 
of twelve weeks. In the first experiment, the only statistically significant dif- 
ference was between the annotated and control sections. In the не 
experiment, remedial sections had statistically significant gains over bo E 
the annotated and control groups. Questionnaires revealed that tgo 
liked the check tests, felt that they profited from them, and of the to 
methods used in the experiment the remedial method was preferred. 
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CHAPTER У 


Measurement and Evaluation in the Teaching of 
Mathematics and Science 


ELSA MARIE MEDER and EDWIN EAGLE 


Is THE period covered by this review, a number of reports have appeared 
having as their purpose the interpretation of research in various areas О 

testing. The Forty-Fifth Yearbook of the National Society for the Study of 
Education discussed procedures for measuring understanding, with chapters 
devoted to the measurement of understanding in elementary-school mathe- 
matics (53), secondary-school mathematics (22), and science (23), an 

with material on health education (46) and technical education (56) 
having implications for those concerned with evaluation in the science 
fields. The Forty-Sixth Yearbook of the National Society for the Study of 
Education (39) was devoted entirely to science education and included 
chapters on the evaluation of outcomes of science education on the ele- 
mentary level and on the secondary level. Crawford and Burnham (6) 
surveyed materials designed to measure specific achievement, differentia 
aptitudes, and unitary traits, and discussed the basic principles of con- 
structing and administering objective tests. Frandsen (14) and Fowler 
(13) summarized research on measurement of interests. Wrightstone (60) 
identified the frontiers of research in the measurement of aptitudes ап 

achievement. 


Increased Use of Objective Tests of Achievement 


There is evidence of an increased recognition of the fact that objective 
examinations can be appropriately used in connection with problem- an 
essay-type tests. Stright (51) recommended the use of objective and semi- 
objective tests in college mathematics classes, and published a sample 
calculus test of the objective type. Zant (61) reported on the multiple-choice 
type examinations in college algebra, analytic geometry, and calculus 06" 
veloped by the United States Armed Forces Institute for judging the 
achievement of students in service. Ashford (2), reporting to the Division 
of Chemical Education of the American Chemical Society, described the 
work of the Committee on Examinations and Tests in preparing objective 
tests in inorganic chemistry, qualitative analysis, quantitative analysis 
organic chemistry, physical chemistry, and biochemistry. He emphasize 
the Committee’s belief that objective tests alone could not form ап idea 
testing program, while pointing out the unreliability of essay-type examina- 
tions. 

Basing his argument on psychological grounds, Krout (30) ind 
the need for three-level achievement testing. He recommended the use 9 
forms of controlled word association to measure student development ОП 
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the perception-cognition level; multiple-choice or matching technics to 
measure development on the level of concept-formation, judgment, and 
reasoning; and essay-type tests to measure the formation of attitudes con- 
ducive to action in appropriate situations. Crawford and Burnham (6) 
pointed out that subjective appraisals of achievement together with the 
Carnegie Foundation's Graduate Record Examination yielded a better index 
of promise for advanced work than either predictor alone, and stated their 
belief that scholastic evaluation usually is most valid when both subjective 
and objective methods of appraisal are used. 


Effects of Cooperation in the Preparation 
of Objective Achievement Tests 


While cooperation in the preparation of achievement tests is by no means 


а new development, the participation and interest of subjectmatter in- 
Structors seems to have increased, with a resulting salutary effect on class- 
room instruction. The development of tests for the United States Armed 
Forces Institute enlisted the participation of many subjectmatter specialists 
(2, 61). According to Ryans (47), the Navy achievement-testing program 
showed that achievement tests can contribute to the improvement of course 
instruction, Participation in the development of examination questions 
helped instructors to identify areas of student confusion. Study of item 
analyses helped them learn wherein their instruction or the course syllabus 
Was inadequate. The program contributed valuable supervisory information 
by aiding in the discovery of the extent to which schools were accomplish- 
ing their instructional goals. It also gave a basis for recommending re- 
visions of curriculums, methods, and policies. р 

Ashford (2) reported that those who helped in the preparation of the 

merican Chemical Society tests considered themselves benefited by both 
the necessity for continuous re-examination of aims, objectives, and subject- 
matter content, and by the exchange of views with fellow teachers. Аз many 
as seventy-three chemistry instructors in sixty-one institutions cooperated 
in the preparation of a single examination. The Committee on Examinations 
and Tests of the Division of Chemical Education, feeling that the develop- 
ment of objective tests can have a definite effect on the improvement of 
leaching, invited the participation of all teachers of college and university 
Chemistry courses in its work. Diederich (8), describing the comprehensive 
examination system of the University of Chicago, stated that the coopera- 
Чоп of course instructors with the examiners made the teachers unusually 
Conscious of the objectives of the courses, and thus contributed to better 
teaching. 


How Achievement Tests May Influence 
Urrieulum Changes 


Objective tests of achievement have so 
9 preserve the status quo in education. 


metimes been criticized as tending 
Peterson (42), on the other hand, 
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found justification for curriculum change in results obtained by the s 
of a carefully constructed objective test of achievement in physics ant 
chemistry. Results of its administration in high-school chemistry сеа 
physics classes, апа physical-science classes demonstrated the red 
of developing a one-year science course in which physics and chemistry 
are fused. | | ПРУ 

Ohlsen (41) found that the present mathematics curriculum о а 
three Iowa high schools was not effective in helping young people ж, 
mastery of those mathematical concepts and skills accepted as me 8 
for meeting satisfactorily the experiences of ordinary life. His ps | 
was based on statistical studies of the responses of more than 2900 h 
school students to test items designed to measure the skills and сопс А 
defined by the Joint Commission of the Mathematical Association of Amen 
ica and the National Council of Teachers of Mathematics. The gonzi 
proficiency index (percent knowing how to select the correct семе is 
48.2 percent; the indices for arithmetic, graphic representation, а M eck 
and informal geometry were respectively 57.8, 60.2, 29.2, and 49.8 perc Е 
Analysis of items marked incorrectly indicated that the most шш : 
causes of error were (a) lack of understanding of the correct method а 
solving a problem, (b) confusion concerning related mathematical. шт 
(c) inability to select pertinent data, and (d) computational mista 4 

In a study concerned primarily with reading abilities in relation to ve 
cess in mathematics courses, Eagle (9) found bases for recommending t зе 
the content of mathematics courses be selected and organized to emphasiz 
methods of organizing and presenting data. 


sion 
igh- 
epts 


Measuring Problem-Solving Abilities 


Е а а ; " ‚ы {в increas 
A trend in evaluation in science and mathematics education is incre? 


ing stress on outcomes other than memoriter learning of facts and E 
ciples. Diederich (8) pointed out that the University of Chicago њу 
lions in the sciences never give more than 30 percent either of pert 
weight to recall of facts, but emphasize chiefly the use of facts in 80 Ves 
problems that have not been discussed in the courses. Smith (48) segue 
the relationship between the ability to reason about scientific dte 
measured by a particular test, general intelligence, and recall of scie y^ 
information. He found that scores on the reasoning test and scores on А 
informational test correlated to about the same extent with cae: pn 
test of general intelligence (т = .580 and .585 respectively), an wor? 
scores on the reasoning test and scores on the informational test were ! 
closely related (т = .770). 

Spache (49) constructed an arithmetic-reasoning test designed e er 
ability to (a) recognize or understand the facts given, (b) deci ° rjate 
facts must be found to solve a given problem, (c) choose the appro oute 
arithmetical computation, (d) estimate a probable answer, and (e T sixth 
a solution. The test was administered to 158 pupils in the fifth an 
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grades and is currently undergoing revision on the basis of item analysis 
and intercorrelations of the subsections. Study of the 27 percent of the 
respondents with the highest scores and of the 27 percent with the lowest 
Scores showed that those in the low groups also had lower scores on a 
test of general ability, on experimental tests of reading and writing num- 
bers, signs, and symbols, and of arithmetic vocabulary, and on a test of 
arithmetic fundamentals. 

Lyda (32) recorded the words and actions of thirty-five pupils in Grades 
ҮП thru XI as they tried to solve out loud realistic verbal problems in 
arithmetic. An analysis of the records indicated that important causes of 
difficulty were inability to analyze a problem to find out what is required, 
What information is given, and how the data may be used; inability to 
outline a method of attacking a problem; a tendency to manipulate figures 
without understanding; inability to check the reasonableness of a solution; 
ànd computational difficulties. He also reported (33) that ability to solve 
realistic reasoning problems appeared to be positively related to general 
intelligence, 

In measuring understanding and judgments in arithmetic, Sueltz (52) 
"Used objective materiale, such as pieces of paper to be divided in half 
by lines, and circles whose areas were to be compared. He also prepared 
more than 400 multiple-choice test items, many of which were accompanied 
by sketches. Between 300 and 400 pupils in Grades IV to IX responded 
to the items. Groups of students were interviewed in order to identify the 
Procedures they used in arriving at answers. The investigator found that 
formal computations seemed to be a stumbling block to the development 
of judgment; that the desire to compute glossed over the elements of 
understanding, 

As a result of interviews with forty-four children four and five years 
old, Mott (38) reported that children of the age studied can readily master 
the names of numbers and reproduce them in any sequence; that about 

2 percent of the children have concepts for the numbers one to ten; that 
about 72 percent recognize the first five ordinals and 64 percent can re- 
Produce them, while 66 percent recognize and 20 percent can reproduce 
the first ten ordinals; and that the children can add and subtract readily 
when playing with blocks. Of the twenty-three children about to enter first 
&rade, 90 percent counted by rote to ten, 82 percent to fifteen, 50 percent 
to twenty, and 22 percent to one hundred. Stotlar (50) held interviews of 
the same pattern with nineteen children four and five years old. She found 
по marked difference between counting by rote and counting objects; 70 
Percent of the group could count to ten or above both by rote and by con- 
сері. All the children were conscious that there were such things as written 
numbers, 

In the science field, Oakes (40) asked for explanations of natural phe- 
Nomena from thirty-five college faculty members, all of whom held at least 
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a master’s degree in some field other than science. These adults exhibited 

А LM x : А г п 
very little in the way of a consciously reflective or logical procedure 1 
attacking unfamiliar problems. 


Measuring Abilities Involved in Generalizing 


The ability to generalize was investigated by Ebert (10), who found a. 
positive correlation with mathematical proficiency. He asked approximately 
900 eighth-grade students: (a) to give an illustration of a mathematica 
relationship that was similar to several illustrations analyzed; (b) to write 
a statement in words of a general truth represented by several given illus- 
trations of a mathematical relationship; and (c) to express in written 
form a specific illustration of a gencral truth in elementary mathematics 
that had been studied in verbal form. He found that the most difficult of 
the three tasks was the second. . 

Similarly, Alpern (1) found that to suggest procedures for testing 
hypotheses seemed more difficult for high-school science students than to 
select such procedures. The ability to suggest ways of testing hypotheses 
as evidenced by 248 students. appeared to be related to the habit of de- 
layed responses, altho this relationship could not be definitely established. 
The ability of 448 high-school science students to select procedures for 
testing hypotheses was not significantly related to chronological age. genera 
intelligence, reading ability, sex, or the number of terms of high-schoo 
science study. d 

The ability to test hypotheses is one aspect of what is frequently calle 
scientific method. Another aspect is the ability to formulate hypotheses Sa 
accord with the facts. Roody (45) devised a test, intended for use i 
high-school English classes, aimed at measuring progress toward не 
thinking. She invented a number of story plots, cach with five endings. On 
of the endings contradicted the facts given; one was contrary to natura 
laws; two were possible; and one was exaggerated or morbid. 

Testing the Ability to Apply Principles 

The ability to apply principles was measured by Wise (59). who pue 
pared a series of unit tests in physics which were administered at the clos? 
of units of study in seven Nebraska high schools. Each test of ability Је 
apply principles in practical situations was accompanied by a test menso” 
ing recall of the principles and ability to perform related computatio™ | 
Results on the applications-of-principles tests and on the tests of pat 
were related about equally to scores on general intelligence tests, but = 
relationship had no predictive value. Wise concluded that the traits 45° 


‚ ә, " " x asso” 
ciated with application of principles were not identical with those а 
ciated with recall and computation. inciples 

Thelen (54) also attempted to measure the ability to apply pan for 


> б 5 Рен А | 
of physical science. Не broke down this ability into several aspec 


354 


October 1948 MEASUREMENT AND EVALUATION 


example, to recognize a new application of a known principle, to rate state- 
ments as useful in explaining events, and to predict results of action. His 
lesting technic utilized film slides and synchronized recorded sound, and 
achieved more realistic test situations than was possible with pencil-and- 
paper tests where facility in the manipulation of verbal symbols is a factor 
masking the nonreading abilities to be measured. The new technic included 
these steps: the title of a problem was projected on a screen and stated 
by the narrator (on a record); a situation was depicted and described; 
possible responses were presented in pictures and statements; directions 
were given by the narrator, who paused to allow the respondents to indicate 
their responses on answer sheets. This study was exploratory, and the in- 
Vestigator did not attempt to draw conclusions concerning the ability to 
apply principles, altho he found some evidence of increasing maturity of 
thought (from fifth to tenth grade) related to learning experiences. He 
pointed out these advantages of the testing technic: (a) uniformity of 
administration; (b) high motivation of the respondents; (c) minimization 
of the verbal element with increased validity of testing nonverbal objectives; 
(d) the possibility of appraising some fairly sophisticated objectives at a 
low-grade level. 

Another attempt to approximate actual situations was made by Hend- 
ricks (24) in connection with laboratory work in chemistry. He developed 
lest items based on diagrams and computed their validity by the use of 
associated items from a laboratory performance test. His validity indices 
ranged from .29 to .50 for items designed to measure objectives such as 
these: (a) Can the student read a measuring device with the required pre- 
cision? (b) Can he bring the proper pieces of apparatus together for doing 
ап assigned laboratory task? (c) Does he anticipate the effect of the change 
11 conditions upon the outcome of his experiment? (d) Can he correctly 
Select apparatus for processing substances in terms of their differing heat 
constants? E : 

Robertson (44) reported a type of chemistry examination designed, as 


» 
he stated it, “to distinguish laboratory thinkers from id y slaves. 
Student i «actions, suited to a person of their own 
nts w ask write directions, 5 ] г 
мааи task, such as the isolation of 


€Xperien ing a given laboratory 
a рше wii ма арадай пихште. Тће use of handbooks and 
lextbooks, but not laboratory manuals and private notebooks, was per- 
mitted. 

In his report on the Navy testing 
Гог careful attention to measuring the actu 
Pointed out that it was more important to 
and “cannot do” than to distinguish between 

now how,” and stated that performance tests w 
achievement on the operational level. 


program, Ryans (47) stressed the need 
al objectives of instruction. He 
differentiate between “can do” 
“knows how” and “does not 
ere developed to measure 
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The Importance of Reading Skills 


A comparison of reading scores with grades in chemistry and physics, 
made by Krathwohl (28) showed a clear relationship between the reading 
ability of college freshmen and success in lecture courses in chemistry and 
physics. Of those whose reading scores were in the lowest fourth of the 
1118 students tested, 64 percent failed chemistry or physics, and only 
7 percent made honor grades. Of those with reading scores in the highest 
fourth, 24 percent failed, and 45 percent made honors. 

An extensive study of the relation of certain reading abilities to success 
in mathematics was reported by Eagle (9). He determined success in 
mathematics by averaging the arithmetic reasoning and arithmetic com- 
putation scores on the Stanford Achievement Test with semester marks in 
eighth- and ninth-grade mathematics courses, and identified the effects on 
success in mathematics of these factors: mental age, reading compre 
hension, reading speed, general reading vocabulary, mathematics vocabu- 
lary, ability to interpret graphs, and ability to interpret algebraic formulas. 
Standard tests were available for the first four factors; tests were especially 
prepared for the last three, After partialling out mental age, it was found 
the mathematics vocabulary, the ability to interpret graphs, and the ability 
to interpret formulas were the factors most closely related to success in 


geometry could be made for 25 percent of all students with ninth- к 
eleventh-grade reading ability and for 50 percent of all students м1 
twelfth- or thirteenth-grade reading ability. 


There is no sharp dividing line between achievement tests and diagnosti 
tests. Traxler (57) stated that very few of the available tests in secondar) 
school mathematics have extensive diagnostic features. but pointed out th 


; оЁ 
tardation for a controlled experiment on the effects of small ој б 
individualized instruction. Nineteen of the children were given the ~ 


" Ж 1 i pr 
Instruction based on the results. Three weeks after the last period of en о 
tion, the entire population of 138 fourth-graders took another for! 


the Compass Survey Tests. Those children who had had remedial pen 


d that 


. . . H . . n + 5. 
remedial instruction in arithmetic resulted in improved test e ange 


worked with high-school juniors and seniors who scored below the 
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percentile on the Schorling-Clark-Potter 100 Problems Test, and found that 
the group of forty who accepted remedial instruction improved by 17 per- 
centile points while the group who had no remedial instruction improved 
by only 3 percentile points. Mahin (34) administered the Stanford Achieve- 
ment Test to 142 high-school students who were either in the senior class 
Ог seventeen years old, and found that ninety-four failed (scored below 
78). After twelve weeks of remedial work, sixty-six of the ninety-four 
passed a retest. Error analysis indicated that percent and division problems 
were most likely to be done incorrectly. 

Guiler (17, 19, 21) analyzed the responses of 936 ninth-grade pupils to 
the Christofferson-Rush-Guiler Analytical Survey Test in Computational 
Arithmetic, and found that many errors could be attributed to lack of 
understanding of correct procedure as well as to computational mistakes. 
On the part of the test dealing with fractions (19), weakness in addition 
Was evidenced by 23.0 percent, in subtraction by 42.5 percent, in multi- 
Plication by 42.5 percent, and in division by 40.7 percent. On the part 
of the test dealing with decimals (17), weakness was manifested as fol- 
lows: changing fractions to decimals, 60.7 percent; changing mixed num- 
bers to decimals, 82.7 percent; addition, 33.0 percent; subtraction, 33.3 
percent; multiplication, 6.6 percent; division, 83.9 percent. On the part 
of the test concerned with percents (21), difficulties were encountered by 
91.6 percent of the pupils in finding a percent of a number, by 47.7 percent 
In finding what percent one number is of another, by 94 percent in finding 
а number when a percent of it is known, by 72.2 percent in finding the 
result of a percent increase or decrease, and by 88.2 percent in finding a 
Percent of increase or decrease. The over-all picture was very similar when 
the same test was administered to 925 freshmen in Miami University (16, 
18, 20). The college freshman did considerably poorer on the fractions 
(percents showing weakness ranged from 44 to 63), somewhat better 
9n the decimal part (6 percent to 64 percent), and about the same as the 
ninth-grade students on the percent problems (50 percent to 88 percent). 

Kinzer and Fawcett (26) reported on an arithmetic test given to students 
at Ohio State University who elect beginning chemistry, comprised of 

fteen problems involving the reduction of fractions to their lowest terms, 
the conversion of fractions to decimals, finding the missing term. in a pro- 
Portion, the computation of a percent, a verbal problem involving Psi 
and Proportion, and a problem involving exponents. Of the 1439 students 
tested in the fall of 1945, 534 had less than one-third of the problems cu 
rect. These students were given an opportunity to participate in ка ~ 
Sessions ninety minutes in length, held twice weekly for three weeks. Е 
the end of this time, those taking remedial work were retested. Their scores 
9n the retest ranged from 8 to 92 percent with an arithmetic mean o ie 
Percent. The remedial work appeared to have a definitely beneficial e ge 
On Success in chemistry, for no student who received 85 percent or higher 
On the retest received less than а C in his quarter's work in chemistry. 
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Investigations of Interests and Beliefs 


Morton (37) studied questions about aviation collected from 3262 chil- 
dren in Grades I thru VIII. Of nearly 22.000 questions, 6410 had mathe- 
matical connotations. These were used to ascertain appropriate grade place- 
ment of arithmetic topics. The outstanding interests in all grades were m 
size, quantity, and time, including speed. Money in relation to aviation 
was of interest in all grades except the first and third; direction, in the 
third, sixth, seventh, and eighth grades: position and instrument reading; 
in the sixth and seventh grades: and pressure, in the eighth grade. 

From a comparison of the responses of ninth-grade students to statements 
on a written test of superstitions and to situations in which actions might 
be conditioned by superstitious beliefs, Zapf (62) concluded that a paper- 
and-pencil test could be considered an adequate measure of superstitious 
beliefs. The paper-and-pencil test was given to 1135 ninth-grade students, 
and the results were compared with other factors (63). Girls were foun 
to be significantly more superstitious than boys, and children of low 
more superstitious than those of high 10. There was a slight but significant 
decrease in superstitiousness with increase in length of science study. More 
superstition was found among those of low economic level than among 
those who were comfortably situated economically. There was evidence 
that pupils who were superstitious were poorly adjusted to other pupils 
and a correlation of .50 was found between superstition and suggestibility- 

Ralya (43) administered a check list of 180 statements concerning 
human nature to 141 college seniors in a premedical curriculum. About 
67 percent of the students accepted the statement that the average white 
man is born intellectually superior to the average man of other races: an 
about 33 percent accepted the statement that the average man is por 
intellectually superior to the average woman. In gencral, physical indices 
such as those accepted by the adherents of phrenology and palmistry Wer 
believed by between 18 and 48 percent of the students to reveal traits 0 
personality and character. There was usually some difference between 
the beliefs of the forty students ranking lowest scholastically and the forty 
ranking highest; for example. 30 percent of the low group ассер!е 
traditional statement of phrenology that only 8 percent of the high gm 
accepted. However, there was no difference between the groups with d 
to a statement based on astrology; 20 percent of each group accepte 


Prognosis and Guidance 

Kraft (27) reported the general satisfaction of algebra and geomet? 
teachers in Cleveland with the procedure for selecting their PUP! — 
which scores on the Iowa Algebra Aptitude and the Iowa Plane Свог anc 
Aptitude tests were used to classify pupils into "surely." “maybe use 
"no" groups. and evidence such as previous success in school was 


When 
to move students from the “maybe” group to one of the other groups- 
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students were permitted to take the courses on other bases such as parents’ 
wishes, grades were poor. In one instance, eleven pupils took geometry 
despite low aptitude test scores; seven of them failed the course and four 
received a mark of D. 

Davis and Henrick (7) found that the best single measure of several con- 
sidered for predicting success in plane geometry courses was the Stewart- 
Davis Test of Ability in Geometry, and that a test on algebra fundamentals 
was almost as good. The two tests combined had a very high predictive 
value: combined scores and success as measured by teacher-made achieve- 
ment tests and the Orleans Achievement Test correlated to the extent of 
95. Marks in eighth-grade arithmetic had a lower predictive value 
(r = .59). Challman (5) administered a Navy test of twenty arithmetic 
items and a specially prepared algebra test of twenty problems to 107 
high-school geometry students at the beginning and near the end of the 
school year, The gains in arithmetic and algebra while studying geometry 
were significant, and correlations between final achievement in geometry 
and the various test scores led to the conclusions that ability in the per- 
formance of arithmetic and algebraic processes was one factor associated 
with achievement in plane geometry. Truesdale (58) reported that marks 
of A or B in plane geometry could be predicted for 10 percent of all 
students with arithmetic-placement scores in Grades IX thru XI, and for 
40 percent of the students with arithmetic-placement scores in Grades ХП 
and XIII. Holzinger and Swineford (25) found that spatial and general 
deductive factors ‘could be measured and had greater value for predicting 
achievement in plane geometry than a teacher-made test administered after 
ten weeks of instruction. . 

When Krathwohl (29) compared success in college algebra, analytical 
geometry, differential calculus, and integral calculus courses with scores 
on the Тоша Mathematical Aptitude Test, he found correlations of .61, 52, 
-59, and .45, respectively, and concluded that the aptitude test had definite 
predictive value even two years after it was administered. | 

Meyer (35) studied the college achievement of students whose marks in 
high-school chemistry had been higher than their marks in other high-school 
subjects. He found that their marks in college chemistry were consistent 
with their marks in other college subjects. and saw no justification 5 d 
cusing students from college general chemistry because they had had in 
school chemistry. On the other hand, a more extensive study reported by 
Garrett (15) described a method of selecting students for advanced stand- 
ing in chemistry. For several years. all students at Ohio State University 
who registered for chemistry after having had high-school chemistry = 
given a test covering the general physical and chemical et a bi 
Covering the first quarter's work in college chemistry, and a laboratory 
Performance test. Scores on these tests. together with intelligence test pou 
Provided a basis for granting ог withholding advanced standing. Study 


9f the results of this procedure led to the replacement of the test on general 
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concepts and the laboratory test by a short test on arithmetic. About 1500 
students take the tests each fall, and from 5 to 15 percent are allowed to 
proceed directly to the second quarter’s work in chemistry. The marks of 
365 of these students were compared with the marks received in the second 
quarter’s course by 904 students who had been required, on the basis of 
the same selectors, to take the first quarter’s work. Of those given advanced 
standing, 80 percent received marks of A or B and 1 percent failed; of 
those not given advanced standing 28 percent received A or B and 11 
percent failed. 

In forecasting achievement in pharmacy courses, Moore (36) studied the 
predictive value of scores on a pharmacy mathematics test, a pharmacy 
problem-solving test, science-survey tests, the Jowa Chemistry Aptitude 
Test, and percentile ranking in high-school classes. She found the best 
predictor to be a combination of the mathematics test, a science-survey 
test, and high-school rank. 


Identification of Special Ability 


Ап attempt to discover the personality traits associated with mathematical 
ability was made by Cattell (4), working with 123 adult males in the 
Army Specialized Training Program. Carefully controlled ratings on thirty- 
five personality trait clusters were correlated with measures of mathematica 
and verbal ability obtained from scores on the Graduate Record Examina- 
tion. The correlation of personality traits with mathematical ability w35 
much the same as their correlation with verbal ability. Highest positive 
correlations were found with clusters designated as intelligent, analytical, 
wise, mature, strong-willed, conscientious. intellectual, wide interests, smart, 
and assertive. Highest negative correlations were found with the follow- 
ing traits: changeable, frivolous, character neuroses, psychopathic, me 
tile, demanding, changeable, and characterless. | 

According to Long (31), the relationship between interests as me 
by the Strong Vocational Interest Blank and scientific ability as measure 
by the Zyve Scientific Aptitude Test was not sufficiently marked to permit 
prediction of the Zyve score even from the rating on the technical mathe 
matics scale of the Strong blank. However, the results indicated that {16 
Zyve test measures some factor that separates those with interests in tec 
nical mathematics from those with technical nonmathematical oat 

Edgerton and Britt (11) reported on technical aspects of the аре 
science talent search. Four discriminators were used to select the sed 
winners from the 2746 students who filed complete entry data; a scienti 
aptitude examination, high-school record, teachers’ recommendations, p 
the ratings of three judges on a science essay. Partial regression xd 
efficients showed that the aptitude examination and the essay carried iue 
tically all the linear discrimination. The aptitude examination ај 
of two parts. The first part contained fifty multiple-choice items, each be 
four possible responses. The items were designed to reflect the gene 
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breadth of interest in various areas of science and the ability to deal effec- 
tively with scientific materials. The second part was a paragraph-reading 
test, in which questions on reading were asked which could be answered 
by inference or reasoning from the information in the paragraph. The 
intercorrelation of the parts averaged .58. The total scores were found 
to be independent of the amount of mathematics taken or the number of 
Science courses in which the students had enrolled. 

The activities of all contestants in the first two science-talent searches. 
held in 1942 and 1943, and of all contestants who received honors in the 
later searches, are being followed annually by means of a mail question- 
naire. Edgerton, Britt, and Norman (12) recently reported a study of the 
responses of boys who took part in the first search to the first three annual 
questionnaires. The data indicated that the boys selected for honors actually 
tend to be superior to those not so selected in terms of the following objec- 
live criteria: majoring in science; extent of education; college grades: 
honorary societies; scholarships or fellowships; and choice of professional 
field. The investigators stated their belief that the evidence so far obtained 
indicates that the science-talent searches are effective in selecting youth of 


scientific talent. 


Bibliography 
1. Атрекм, Morris L. “Ability to Test Hypotheses.” Science Education 30: 220-29; 
кырсы у онш A. “The Testing Program of the Division of Chemical Edu- 


i i 2 ion 25: 
cation of the American Chemical Society." Journal of Chemical Education 25 


280- : 948. : ! 
3. Buon, 2905 EE. “Remedial Arithmetic." Texas Outlook 30: ЖУ Tuer 1316 
4. CaTTELL. RAYMOND B. “Personality Traits Associated with Abun P 
Verbal and Mathematical Abilities.” Journal of Educational Psyc Ey : 
- H 5. : А : И 
5. di epe e Retention of Arithmetic and Ашна an Беван зә 
Achievement p? Plane Geometry." Mathematics Teacher 39: 77-79; 

6. @ an Атвент B., and BURNHAM, Барыб, Forecasting College Achievement. 
ven: Yale University Press, 1946. 201 p. ——..—. : . 
7. Him else n d Bouin Мв Еш, “Predicting Ассы їп 
Plan Я » 1 Science and Mathematics 89: 05; May 1315- аи 

8. Pao Ear M Хе Effects of rs A Comprehensive Examinations 
Revi : -33; mber . | МЕР " " 

9. HE Се у Certain ei to Success in Mathe 
ics.” Ma her 41: 175-79; April 1948. _ | 

10. ities, Мар и дн Abilities in Mathematics." Journal of Educa 

; Reupen S. 

tional Research 39: 671-81; May 1946. " ical А "— 
Hn. zarr H. “Technical Aspects о i 
E oes E ex deed у Шела! and Psychological Measurement 1: 


321; “ 
12, а А: Britt, STEUART H.: and Norman, Raten D. "Later 


^ 
Achievements of Male Contestants in is First Annual Science Talent Search. 
Ameri, ientist 36: 403-14; July 1948. : ee | 

13. coon de p Medien Measurement—Questions and Answers. School Life 


28: 25.29; 1945. QUE 
14. Hee Кн of Interests in Guidance. 


Research 39: 1-12; September 1945. 


” Journal of Educational 


361 


Review or EDUCATIONAL RESEARCH Vol. XVIII, No. 4 


15. 


16. 
Ws 
18. 
19. 
20. 
ВІ, 


22. 


23. 


. Kinzer, Jous R., and Fawcrrr, Haroto P. “The Arithmetic Deficienc 


. Knarr, Oxa. "Methods Used in the Selection of Pupils for the Study of 
. Knarrwonr, WirLIAM С, “Predictions of Average Class Achievement by Маал 


- Lone, Louis. “Relationship between Interests and Abilities: A Study 


. Гура, Westry J. "Direct, Practical Experiences in Mathematics an 


. Moore, Marjorie Е. * 


- Morton, Јонх А. “А Study of Children's Mathematical Interests and Quest 


. Mort, < 


Garrett, ALFRED B. “Proficiency in General Chemistry: A Method of Integrating 
the High School and College Program.” Journal of Chemical Education 25: 
24.26; January 1948. M 

Grier, Watter S. “Difficulties Encountered by College Freshmen in Decimals. 
Journal of Educational Research 40: 1-13; September 1916. il 

Güner, Warren S. "Difficulties in Decimals Encountered by Ninth Grade Pupils. 
Elementary School Journal 46: 384-93; March 1916. " 

СЕВ, Warren S. “Difficulties Encountered by College Freshmen in Fractions. 
Journal of Educational Research 39: 102 October 1945. 3 ile." 

GuiLER, Warren S. “Difficulties in Fraction ncountered by Ninth Grade Pupils. 
Elementary School Journal 46: 116-56: November 1915. sse 

Gumer. Warrer S. “Difficulties in Perce: Encountered by College Fresh- 
men." Journal of Educational Research 4 95; October 1946. ils 

Gumer, Water S. “Difficulties in Percentage Encountered by Ninth Grade Pupils. 
Elementary School Journal 46: 563-73: June 1046. 

Hartunc, Mavrice Lọ, and Fawcett, Hanorp P. “Тһе Measurement of Under 
standing in Secondary-School Mathematics.” The Measurement of Опдегмапа та 
Forty-Fifth Yearbook. National Society for the Study of Education; Part ^ 
Chicago: University of Chicago Press, 1946. p. 157-74. К 

Hem, Lovis M.; Kampry, Рас MAINARDI, teus: and WEISMAN, ГЕЛИ. 
“The Measurement of Understanding in Science.” The Measurement of Under- 
standing. Forty-Fifth Yearbook, National Society for the Study of Education: 
Part I. Chicago: University of Chicago Press, 1916. p. 104-37. 


” 


^ 


" 


. Henpricks, B. Crirronp. “Paper-and-Pencil Tests for the Laboratory.” Journal of 


Chemical Education 22: 543-46; November 1945. 


ТЫСЫ s о 
. Horzincer, Kant. J., and Swiveronp, Frances. "The Relation of Two Bi-Factor? t 


Achievement in Geometry and Other Subjects.” Journal of Educational Psychol 


ogy 37: 257-65; May 1946. ies of 
ies 


College Students.” Educational Research Bulletin 25: 113-14; May 1916. Algebra 


and Geometry in Cleveland.” Mathematics Teacher 39: 236-39; May 1946. 


у 4 er К AY» National 
. Kratuwout, Wittiam С. “The Importance of Acquiring Reading Skills. Nati 


Elementary Principal 25: 30-33; February 1946. 


Aptitude Tests." Journal of Engineering Education 37: 234-42; November chool 


. Knour, Mavrice Н. “Psychological Standards in Measuring Achievement. ~ 


Science and Mathematics 46: 803-806; December 1946. 


g 


of the Stron 


Vocational Interest Blank and the Zyve Scienti ‘tude Test." Journal | 
Applied Psychology 29: 191-97; June oe Spur m 


" + M ics 
. Тура, Westey J. “Arithmetic in the Secondary-School Curriculum." Mathematt 


Teacher 40: 387-88; December 1947. in 
d Success 1 


eS 
Solving Realistic Verbal Reasoning Problems in Arithmetic. Mathematie 
Teacher 40: 166-67: April 1947. š and 


. Mauin, Атвект R. “Do We Need Refresher Mathematics?” School Science 


Mathematics 46: 471-79: May 1946. f Chem 


. Meyer, Martiy. “A Case Study of College General Chemistry.” Journal о 


ical Education 22: 325-27; July 1945. ss 0 
5 р “valuation of Certain Factors for Predicting the > ta from 
Students Entering the College of Pharmacy of the University of Милеве | 1946. 


1933 through 1943." Journal of Experimental Education 14: 207-24: ти ae 
Dsy- 


he Succe 


y 
1 H а i 
a Clue to Grade Placement of Arithmetic Topics.” Journal of цен 


chology 37: 293-15: May 1946. A 
Na M. “Number Concepts of Small Children.” Mathematics Те 
291-301; November 1945. erica” 


асћег 38: 


а ~ 2 ®; ] ; m 
. National Society FoR THE $тгрү or Epvcariox, Science Education i” A press» 


Schools. Forty-Sixth Yearbook, Part I. Chicago: University of Chicas 


1947. 306 p. 


362 


October 1948 MEASUREMENT AND EVALUATION 


40. 
41. 
42. 


43. 


44, 


62. Z 


63. 


. Коору, Saran I. "Plot-Completion Test.” Ei 
. Косех, Manrr E., and Nyswaxprn, DOROTHY. “The Measurement of Understand- 


. Ryans, Davin С. “Developments of Testi 


. Ѕмітн, Vicron С. “A Study of the Degree о 


. Spacne, Groncr. “A Test of Abilities in Arithmetic Reasoning. 


. STOTLAR, CAROLYN. 


- Srricnt, Isaac L. “Measurement of Success in 


. Suettz, Ben A. “The Measurement of 


. брегта, Ben A.; Boynton, Hot 


. Титом, Jonn WARREN. “Individualized and № 


. TRUESDALE, Beatrice. "Prediction of 


- Wricurstone, J. WAYNE. 


Oakes, Mervin E. “Explanations of Natural Phenomena by Adults.” Sci 

cation 29: 137-42, 190-201; April, May, and October 1945. ч 

Онтѕех, MERLE M. "Control of Fundamental Mathematical Skills and Concepts by 
High Schoo] Students.” Mathematics Teacher 39: 365-71; December 1946. | 

Peterson, Ѕнлпв. “The Evaluation of a One-Year Course, the Fusion of Physics 
and Chemistry, with other Physical Science Courses." Science Education 29: 
255-64; December 1915. 

Ема, Гухх L. “Some Surprising Beliefs Concerning Human Nature Among 
Premedical Psychology Students.” British Journal of Educational Psychology 15: 
70-75; June 1945. | 

Ковептѕох, С. Ross. “Examinations in the Practice of Elementary Organic Chem- 


istry.” Journal of Chemical Education 25: 104-105; February 1948. 
nglish Journal 34: 260-65; May 1945. 


ing in Health Education." The Measurement of Understanding. Forty-Fifth Year- 
book, National Society for the Study of Education, Part I. Chicago: University 


of Chicago Press, 1946. p. 213-31. 
ng in the Navy." Educational Record 28, 


Supplement: 68-77; January 1947. 
f Relationship Existing between Ability 


to Recall and Two Measures of Ability to Reason." Science Education 30: 88-89; 
March 1946. 
" Elementary 


School Journal АТ: 442-45; April 1947. 
“Arithmetic Concepts of Pre-School Children." Elementary 


School Journal 46: 342-45; February 1946. 
College Mathematics." Mathematics 


Teacher 38: 302-305; November 1945. 
Understandings and Judgments in Ele- 
mentary School Mathematics (Arithmetic) .” Mathematics Teacher 40: 279-84; 
October 1947. 

mes; and SAUBLE, IRENE. "The Measurement of 


Understanding in Elementary-School Mathematics." The Measurement of Un- 
derstanding. Forty-Fifth Yearbook, National Society for the Study of Education: 


Part I, Chicago: University of Chicago Press, 1946. p. 138-56. 
by Means of Film Slides with Synchronized Re- 


. THELEN, Непвект A. "Testing 
and Psychological Measurement 5: 33-48; 1945, 


corded Sound.” Educational | 5:3 3 1 
feaningful Instruction in Arithmetic." 


chology 38: 83-88; February 1947. 

NINGER, WILLIAM N.; and STEWART, Frank E. “The 
n.” The Measurement of 
for the Study of Educa- 


Journal of Educational Psy 
Travers, Ковевт М. W.; FEN Е А | 
Measurement of Understanding in Technical Educatio: 


Und: та. Forty-Fifth Yearbook, National Society 
nderstanding. Forty-Fifth Yearboo La y ni 


tion; Part 1. Chicago: University of Chicago P 
Е 3 ч hematics at the Secondary-School 


- TnAxLER, ARTHUR Е. “А Testing Program for Mat 


303-13; November 1946. ки 
Success or Failure in Geometry." California 
Mathematics Council Bulletin 5: 14-16: November 1947. —— MM 
Wise, Hanorp E. “The Measurement of Ability to Apply Principles of Physics in 
Practical Situations." Science Education 31: 130-44; Аргїї 1947. 
“Frontiers in Educational Research." Journal of Educa- 


ti : -96; 1947. 
ional Research 40: 38996; acti d Forces Institute Examinations in 


Level.” Mathematics Teacher 39: 


- ZANT, ЈАМЕ 5 i Arme 
rs Н. “The United States, Arm orci t Д s 
{ ү у « Credit in Engineering Mathematics.” 


Math i ans f Determining 
nal of Pratis Meana и 36: 170-74; November 1945. 


Journal of Engineering E. Р 
АРЕ, que Ene “Comparison of Responses to Superstitions on a Written Test 
and in Actual Situations.” Journal of Educational Research 39: 13-24; Septem- 


ber 1945. ин " 
Zarr, Козмахр M. “Relationship between Belief in Superstitions and Other Fac- 


tors.” Journal of Educational Research 38: 561-79; April 1945. 


363 


CHAPTER VI 


Teacher Education in Science and Mathematies 


R. WILL BURNETT and LILLIAN GRAGG 


Very little research on the problems of teacher education in science and 
mathematics is available for the period of this review. Preparation for 
the writing of this chapter included an exhaustive survey of the professional 
journals and published studies. Letters requesting information on research 
completed or underway were sent to every college and university in the 
United States that maintains a graduate school or department of education. 
The majority of these graduate schools responded, yet few investigations 
in teacher education were reported. Of the studies completed during this 
period, or now in process, fewer still could be classified as objective re- 
search. Many of the studies included rest more on assumptions than ОП 
empirical data. 


Criteria Basic to Teacher-Education Programs 


Palmer (9) traced trends in the education of science teachers with раг" 
ticular regard to natural resource utilization. Part of Palmer's report маг 
based upon research done by David Turner who visited practically all the 
training centers for work in wildlife conservation in the United States ап 
Canada. As a result of about 800 questionnaire responses obtained from 
workers representing twenty-nine categories of the conservation program. 
he found the areas of training generally believed to be essential for effective 
conservation activities. Palmer conjectured that this study revealed one 
important source of objectives for the education of science teachers. 

2 Richardson (12) examined the literature and reviewed certain outstan" 
ing problems to be faced in the education of science teachers. Unfortunately 
he did not provide a bibliography of the references he indicated wet? 
reviewed as a basis of his observations. Among the teacher-education PFO” 
lems Richardson listed are the following: (а) Prospective science teachers 
appear to exhibit a lack of understanding of the social function of science. 
(b) They tend to think in terms of subjectmatter boundaries rather than 
in terms of functional areas. (c) They largely accept as à single goal HIS 
imparting of information. (d) Most teachers in preparation have а gen 
limited conception of the function of the laboratory in the learning situ 
ation. (e) They lack knowledge of available teaching resources. е 

Burgess (4) reported the procedure followed in Cleveland to determi? 
the college courses in science and science education needed by elementary 
teachers. A working committee utilized a questionnaire to determin? . 
needs of elementary teachers for content and experience areas. Brandwe 
(2) reported the beginning stages of the building of a curriculum е 
Forest Hills High School, New York, for students anticipating four ye? 
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of science. This program was arranged from a functional point of view 
and was student-teacher planned. Chemistry, physics, biology, and other 
areas of science are utilized as required in order to solve the problems 
undertaken by the students. This experimental curriculum is reported in 
this section of the REVIEW as representative of trends in science teaching 
requiring modified programs of teacher preparation. Brandwein sum- 
marized as follows: “If the type of teaching which deals with problems of 
living is desirable, then we need wide and drastic changes in teacher train- 
ing. Teachers who participate in a program focused on problems of living 
must know more subject matter, more of the behavior of adolescents, than 
those who concern themselves merely with subject matter." 

Explorations similar to the foregoing have been conducted in regard 
to the preparation of mathematics teachers. The Commission on Post-War 
Plans created by the National Council of Teachers of Mathematics (8) 
issued its second report consisting essentially of theses concerning the 
preparation of mathematics teachers in Grades I to XII. Two of these basic 
concepts, from study of the literature, general policy statements, and the 
experience of the members of the commission, follow as examples of the 
general type of statements given in the report. (a) Courses in mathematical 
subjectmatter for the prospective mathematics teacher should be profes- 
Sionalized. (b) It is desirable that a mathematics teacher acquire a back- 
ground of experience in practical fields where mathematics is used. 


Status and Trends in Teacher Preparations 


Maaske (7) analyzed the literature and reported trends concerning pre- 
service education of teachers. The study included teachers of all fields. 
He concluded that orientation and survey courses in the sciences, as well 
as in other areas, are increasingly providing the general education base 
on which the subjectmatter specialization of the teacher is being built. In 
contrast with this trend, Crowell (5) described changes in science edu- 
cation at the State Teachers College at Trenton, New Jersey. As a result 
of opinion polls of both students and faculty, survey courses were modified 
and retained for elementary teachers and abandoned for those planning to 
teach academic subjects in high schools. For this latter group the survey 
type of course was replaced by separate subjects such as descriptive 
astronomy and geology. Other trends reported include increased first-hand 
experience for student teachers, and increased emphasis on laboratory and 
field work. 

As a result of his study of the literat 
Sented observations concerning the prepara 5 1 
teachers, Fawcett (6) pointed out trends in the education of mathematics 
teachers and discussed characteristics necessary for effective teaching and 


the nature of the preparation of mathematics teachers designed to result 
(11) traced the trends and 


in such characteristics. Reeve and Howard ) j ^ 
Problems in teacher training in mathematics, particularly in student teach- 
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ure on the topic, Breslich (3) pre- 
tion of high-school mathematics 
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ing. The literature and the student-teaching programs in various schools 
were the sources of their observations. 

Prall (10) analvzed state programs for the improvement of teacher edu- 
cation carried out bv the Commission on Teacher Education of the 
American Council on Education. Programs are reported in broad outlines. 
Аз an example. West Virginia has a single basic curriculum [ог both 
elementary and secondary teachers that includes six hours of biological 
science (integrated course) and the same for the physical sciences. This 
single curriculum leaves forty-one hours for electives. The secondary- 
science teacher must complete courses in his two teaching fields within 
these forty-one hours. 

Walter (13) established an experimental group of student science 
teachers at Teachers College, Columbia University, and made a thoro 
analysis of the results of the experimental program. Certain basic con- 
cepts, such as “Student teaching should afford contact with all the im- 
portant phases of a teacher's activity (both in and out of school)." were 
tested. According to the conclusions of the investigator, all concepts tested 
were found to be sufficiently rewarding to merit a marked modification of 
the traditional program of student teaching. 

In a study of the certification requirements of elementary-school teachers 
in sixteen states, Blyler (1) found the minimum number of semester hours 
of mathematics required was two, the maximum five, and the average 34 
hours. The minimum of science required was two, the maximum twenty-one 
and the average nine semester hours. 


Problems Needing Investigation 


It is disconcerting to find that so few studies related to the education 
of teachers of mathematics and science have appeared over the pas! М 
years. Studies are needed on the determination of objectives of teacher edu- 
cation. Curriculum patterns should be developed and experimentally checke 
for adequacy. Little is known of optimum patterns of general education 
as background for mathematics and science teachers, of optimum BURN 
turing of content courses to provide the breadth and understanding 
needed by prospective teachers within the rigorous time limitations 3m 
posed by four- and five-year programs. We do not know, as fully as Ms 
need to know, what sorts of professional education and instruction 7” 
science and mathematics curriculum and instruction are soundest. 

Over the past decade many studies have been made of the judgments 
graduates from teacher-preparation institutions regarding their training: 
The products of our institutions have presented rather consistent patterns 
of objections to certain aspects of their preparation, yet little has igen 
done to evaluate the modified programs as they have developed. Am 
hoped that the next issue of the Review, devoted to the natural sciences 
and mathematics, will report much richer sources of valid studies оп 88 
nificant issues in teacher preparation than are now available. 


366 


s of 


October 1948 TEACHER EDUCATION 


. BRANDWE 
. Bresticn, Ernest R. “Some Prop 
. Bure 
. Crowetr, Victor L., Jr. “Recent D. 
. Fawcett, Harotp P. “The Traini 


- Maaske, Rosen J. "Improving the Pre-Service 


. Nationat Councu. or TEACHERS OF MATHEMATICS. 


. RicnanpsoN, Јонх S. "Some Problems in 


Bibliography 


. Витік, Dorotuea. “Certification of Elementary School Teachers in United States." 


Elementary School Journal 45: 518-89; June 1945. 
;. PauL Е. “Time for Change." Time for Science Instruction. 1946 Year- 


ational Science Teacher: ociation. p. 23-25, 49-50. 

Regarding the Preparation for Teaching 

School Mathematics." Mathematics Teacher 39: 200-205; May 1946. 
ANNA E. "Suggested Preparation for Teachers of Elementary Science." 

ducation 31: 61-68; March 1947. 

evelopments in Science Education at a State 


Teachers College.” Science Education 29: 188-90; October 1945. 
ng of Mathematics Teachers." Educational 


Research Bulletin 26: 85-95; April 1947. 


book, N 


High 


Science Е 


Preparation of Teachers.” Forth- 


coming Developments in American Education. Proceedings of the Fourteenth 
Annual Conference for Administrative Officers of Public and Private Schools. 
Chicago: University of Chicago Press, 1945. p. 35-46. 
0 5 “The Second Report of the 
Commission on Post-War Plans." Mathematics Teacher 38: 215-20; May 1945. 
Patmer, E. Laurence. "How to Increase Natural Resource Planning and Con- 
servation Education in our School Program through Biological Science." School 
Science and Mathematics 47: 619-24; October 1947. : 
Рали, Снавгез E. State Programs for the Improvement of Teacher Education. 
Prepared for the Commission on Teacher Education. Washington, D. C.: Ameri- 


can Council on Education, 1946. 379 p. a a. 
Reeve, У/пллАм D., and HOWARD, Harrier. “Student Teaching in Mathematics. 


Mathematics Teacher 40: 99-132; March 1947. | E 
the Education of Science Teachers. 


Science Education 29: 249-52; December 1945. | : 
ALTER, RAYMOND LEE. 4 Cooperative Program for Student Teaching Involving a 
Private College and a City School System. New York: Teachers College, 


Columbia University, 1947. 195 p. (Doctor's dissertation.) 


367 


Index to Volume XVIII, No. 4 


Page citations are made to single pages; these are often the beginning of a chapter, 
section, or running discussion dealing with the topic. 


Addition, 341 

Aims and purposes, mathematics, 315; 
science teaching, 297 

Aptitude, in science and mathematics, 360 

Arithmetic, meaning theory of, 317, 337; 
social utility theory of, 315 

Attitudes, racial, 303; scientific, 332 

Audio-visual aids, 325, 329, 345 


Biology, 302, 305, 306, 309, 324, 330, 333 


Chemistry, 303, 309 

Child development, 317 

Consumer education, 308 

Current practices, science teaching, 323 
Curriculum change, 351 


Decimals, 316, 319, 341 

Deficiencies, in mathematics, 319, 352 

Diagnostic tests, arithmetic, 356 

Difficulty, of science material, 300; of 
arithmetic processes, 340, 343 

Division, 339 


Emotional development, 297 

Enrichment methods, in science, 332; in 
mathematics, 344 

Evaluation, in mathematics and science, 


350 
Fractions, 340 


General education, 304 

Geometry, 345, 358 

Grade placement, of arithmetic, 34] 
Guidance, in mathematics, 358 


Health education , 306 


Instructional materials, 326 
Interests, 297, 298, 316, 324, 357 


9no 


Laboratory methods, 333 


Mathematics, aims and purposes, 315; in 
elementary school, 315, 337; in second- 
ary school and college, 318, 343 

Meaning theory of arithmetic, 317, 337 

Measurement and evaluation, 350 

Methods and materials, mathematics, 337; 
science, 323 


Needed research, in mathematics, 320; 
in science, 299; in teacher education, 
366 

Nutrition education, 306, 328 


Objectives, of mathematics teaching, 315; 
of science teaching, 297, 300, 304 
Objective tests, 350 


Percent, 319, 341 
Physics, 302, 303, 309, 324, 330 


Reading ability, and success in mas 


matics, 356; and success in science, | 5 

Remedial instruction, in arithmetic, 94% 
356 

Rote counting, 318, 338 

Science teaching, aims and purposes, "n 
in elementary school, 297; in jos 
high school, 299; in senior high schoo^ 
300 

Scientific method, 301, 330 : 

Social utility theory of arithemtic, 
338 

Storage, of science materials, 327 

Subtraction, 341 


315, 


Teacher education, 364 
Time allotments, science, 299 


Vocational education, 309 


This issue of the Review was prepared by the 
Committee on Methods of Research and Appraisal in Education 


J. Wayne Wricutstone, Chairman, Bureau of Reference, Research and 
астра Board of Education of the City of New York, Brooklyn, New 
ork 


D : . H H H . 
PALMER О. Јонхѕом, University of Minnesota, Minneapolis, Minnesota 


E LoncE, Teachers College, Columbia University, New York, New 
York 


Doucras F. Scares, Director of Research in Scientific Personnel, Office of 
Naval Research Projects, American Council on Education, Washington, 


D; €. 
Savr В. SELLS, Air University, School of Aviation Medicine, Randolph 


Field, Texas 
with the assistance of $ 


НЕЕВЕВТ S, Сохкар, Chief, Research and Statistical Service, U. S. Office 
of Education, Federal Security Agency, Washington, D. C. 


Nicioras А. Farru, Indiana University, В Bloomington, Indiana 


Prep p, Frurcuey, Division of Field Studies and Training, Extension 
Service, U. S. Department of Agriculture, Washington, D. C. 


Carrer У, Соор, University of Cincinnati, Cincinnati, Ohio 


Јоѕврн Lev, New York State Department of Civil Service, Albany, New 
York 


Певова Pansecrouw, Teachers College, 
New York 


Invixc Коввтха, University of Cincinnati, Cincinnati, Ohio 
Мпллам В. SCHRADER, Educational Testing Service, Princeton, New Jersey 


Котн M. Srranc, Teachers College, Columbia University, New York, New 
York | 


Columbia University, New York. 


871 


а 


FOREWORD 


"Tus issue of the Review, the fifth devoted to methods of research and 
appraisal in education, follows the pattern of summary and review used 
in the third and fourth cycles published in December 1942 and 1945, 
respectively. Limitations on space allowed for various chapters have re- 
quired selective rather than complete discussion of all research studies 
published during the three-year period. Contributors to this issue vx 
charted the significant trends, and have frequently indicated their critica 
estimates of studies. Their generous contribution is acknowledged. | 
Trends of special importance in methods and technics of educationa 
research which have become more apparent in the three-year cycle covere 
by this issue of the Review are presented in summary form in appropriate 
chapters. Bibliographic and documentary research has been по ови 
by enlarged and improved bibliographic guides and critical онан. : 
experts of the canons of historiography. In diagnostic and synthetic studie 
of individuals, the trend has been toward the use of projective technics: 
including sociodrama and the nondirective interview, for research in per 
sonality. In trend, survey, and evaluation studies increasing activity has 
occurred in the construction and application of informal technics 10 
appraise the less tangible objectives of education and in follow-up studies. 
Research methods have shown an increasing use of appropriate logic 0 
induction for the sampling used and more efficient experimental designs 
based upon analysis of variance methods. Observational methods of те 
search have revealed improved technics in analysis of documents, pen 
methods, opinion surveys, and observational instruments and aids. In tes 
and measurements, advances were made in technical construction of ox 
more adequate measurement of long-established objectives, and the „а 
tinction between measurement of detailed subjectmatter content aged 
evaluation ‘of general educational outcomes, Recent developments 17 st 
tistical theory emphasize statistical technics of factorial design rather than 
those applied to studies using the so-called “law of the single variable. 
Articles on computational technics have increased in number rapidly during 
the three-year period covered by this review. hich 
One member of the committee indicated the following problems W his 
should receive increased attention and effort from research workers 1? р 
field. Briefly, these problems are: (a) an analysis, description, ап 
of trend, survey, and evaluation studies in recent years; (b) а de 
of appropriate methodology for evaluation; (c) an analysi 
education which deal with what is desirable or what should be adt 
educational research; and (d) a comprehensive and critical pm this 
educational tests—perhaps an entire issue of the REVIEW dno t offers 
topic. These suggestions indicate some of the unfinished work tha 
a challenge to research workers. 
оме, Chairman 


z GHTST 
J. Wayne WRI in Education 


Committee on Methods of Research and Apprais 
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CHAPTER I 


Library Resources and Documentary Research 


CARTER V. GOOD 


The descripti ; — 
cription of library resources, bibliographical technics, and docu- 


men 

58 E ш Ьу Scates (71) in the December 1945 number 
sward Indie к by Good (37) in the December 1942 issue is carried 
radii ui iege chapter. The topics treated include: (а) library functions, 
оп library а зри ти and resources; (b) general treatises or manuals 
etbyclonedias о e (с) guides to periodicals and books; (d) 
Projects; (f) ect a (e) guides to theses and selected research 
institutt nel Ж е ап тоа bibliographies and summaries; (g) 
ography in аны. ig or handbooks; and (h) histori- 
Silos werd а T education, psychology, sociology, philosophy, 


Lib 

rar Е H А А y 

y Functions, Organization, Cooperation, and Resources 
РА 


В 
utler and others (17) analyzed the reference functions of the Public, 


sch 

to c collège and university, and research libraries, with special attention 
technolog b * t and music, тар collections, social sciences, science and 
Wilson ol 7м штап ез, administration, and in personnel and training. 
zation and i ires (82) described established practice in library organi- 
i ministration, with a few critical comments on controversial 


issu : 
ing i or practices. Davidson and Kuhlman (25) outlined briefly the grow- 
ovement toward development of library and research resources in 
f the South. Evans (31) described 


certai М . А 
the e Cooperative university centers 0 
ational bibliographical services of the Library of Congress thru its 


aciliti : Е { А 
es, collections, and experience, which have developed over a period 


i century and a half. 
ant Bo. emphasized the fact that intern 
and pres Tee interchange of the cultural records of n ‹ 
zations served by libraries, educational institutions, and cultural organi- 
of po HE general. International exchange of resources involves а number 
Ssibilities and problems such as (а) exchanges between institutions; 
ence of government publications; (c) national bibliography; 
Moe of research materials; (e) coordination of book acqui- 
Postal : (f) reconstruction of foreign libraries; (g) copyright, tariff, and 
ћи RUIN (h) translations; (i) exhibits; and (j) interchange of 
ү ; 
ayuu. 19] deine the chie 
Scientists as exchange of informa 
evelo of a single institution Or 
pment of an esprit de corps whi 


ational understanding is 
ations as collected 


f aims of international scientific co- 
tion, attainment of objectives which 


nation cannot accomplish alone, and 
ch may counteract the evils of human 
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TEN ims may be 
international politics. He identified the means by whieh Ея (b). inter: 
approached as: (a) various forms of noe iid "E ternational com- 
national conferences and congresses, (c) activities o "и сїйє problems: 
missions and committees responsible for the sou d jen оніо ei ro. 
(d) personal contacts, visits, und correspondence, = = аиа 
search materials, specimens, and literature, (f) excl ang Gor example 
research workers, and students, and (g) various pes po ( eda ore 
scientific journals, abstracting journals, textbooks E те се ту 
popular books and journals, directories, and bibliographies an 


General Treatises or Manuals on Library Aids and Technics 


i lements to the 
inchell (83, 84) prepared the third and fourth supp E Ви 
Nd of Mudge's Guide to Reference Books (62), covering perio 


i and 
о iter. e. dis ions and 
cals, newspapers, Societies, essays and general literature, dissertatio 
> 


and bibliography. Barton id 
‚ and Bryan (16) an even smile 

nded primarily for teachers. The ш 
ед ов. of Alexander's Standard text and reference book on educationa 
information and dat 


Beginning with the educational books of 1947, an annual po rm 

lications appeared in the Phi Delta Kappan (20) $8 ial 

having been published for many years in School and Society; this a y 

i entifies sixty volumes adjudged especial’) 
significant, Witmer (86) com 


piled a list of important books in edute 
for 1945 and 1946, and Bay (9) characterized briefly important boo 


| 
lated for 1943-1946, and the fifth 


1 
ту (78) appeared. Hirshberg anc 
those books and pam 


wenty years, believed 


; Я Р em- 
ation found in federal gov 


8 ^ tac and the 
for the selective depository libraries anc 
braries, 


Encyclopedias and Dictionaries 
The forthcoming revised 


‘onal 
edition of the Encyclopedia of параи 
Research. (61) will be considerably revised and enlarged. Kaplan 
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edited two volumes on guidance, not encyclopedic in the usual sense, but 
a compilation of discussions on major topics, interspersed with short 
articles, with emphasis on major occupations and the rise of aptitude and 
specific vocational tests. 

Carmichael (19) edited an advanced textbook or reference work on 
Some of the most important aspects of research on human development 
and child psychology. The bibliographies are extensive, with emphasis on 
the period since 1933. This manual is a sequel to the Handbook of Child 
Psychology (64) edited by Murchison. 

arriman (45) edited a volume of 100 signed articles, alphabetically 
arranged, on a miscellaneous variety of topics in the field of psychology. 
His title of “Encyclopedia” for this volume is misleading. Because of 
incomplete coverage of the subject, disproportionate treatment of subjects 
in comparison with their importance, and inadequate indexing, this volume 
will prove less satisfactory for reference purposes than the psychological 
handbooks and dictionaries. | 
. Thornton (74) presented a proposal for an encyclopedia of psychological 
information, to embody the following features: 


(a) a complete index in one volume of all psychological topics: (b) 
Teviews of all important areas in psychology, each review written by an 
authority in that area; (с) complete bibliographies on all important topics 
in Psychology, with the most significant references starred; (d) cross- 
references between related areas; (e) provision for correction of n 
y the readers as well as the editors; (f) development of a Be сину in 
tionary of terms to simplify the task of communication o vaa ; 
the encyclopedia; (g) frequent revision and supplementation of rev Y^ 
bibliographies cross-references, and index in order to incorporate bes 
results of new ‘researches and to eliminate errors that have been discovered. 


Runes (68) edited a relatively brief volume, attempting rb ente 
nitions thruout the range of philosophic thought. Unusual in E 2 
of Professional writing, ten contributors disapproved m пш: аз E 
lished, altho a number of good individual articles and a "me hes 
"ncluded, New dictionaries of psychology (46) and of social we 
appeared, 


Guides to Theses and Selected Research Projects 


; maple Doy Mise i 

The annual compilation of Doctoral мы үө tin. үм vum 

d "iversities (77) continued ишт ect арралаб in the Phi Delta 

apps dissertations under way in е ished for many years in the 

арра ving been published ог у : 7 

Journal b em ај Other суро» of m go 

lons covered: sociology (3, 4). history (2), ee па). онон his 

“lence (22), and Negro education (55). owers 
annual census of research projects in sociology. 


5 
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i i ibli i amaries 
Serial and Occasional Bibliographies and Sun 


in 
The annual bibliography on the methodology of research жес. 
the Phi Delta Каррап (41, 42), after publication over T sd Ri. eT 
in the Journal of Educational Research. Other serial bi y omes 
summaries covered were: reading (44, 76), teacher supply 2n псе (70). 
(30), Negro education (56), and history and philosophy of nae T m the 
Selected occasional bibliographies or summaries were publis ye Бони 
areas of guidance (48), mental measurements (47), character ec 
(54), juvenile delinquency (18), and radio research (58). 


Institutional and Biographical Directories or Handbooks 


Standard guides to higher institutions included the fifth prp 9 
American Universities and Colleges (15) and the second edition o y ide 
can Junior Colleges (11), as well as the College Blue Book (51). A саз 
to Colleges, Universities, and Professional Schools in the United higher 
(40) was prepared especially for returning veterans interested in e 
education; it attempted a complete coverage of collegiate and profession? 
institutions and was arranged in tabular form for ease of reference. Р 

Bates (8) described the origin, functions, and national que e “3 
scientific societies, based on publications of the societies, and on wed 
Sources such as biographies and memoirs. Visher (80) analyzed the "o 
acteristics of scientists starred in American Men of Science, and Hughes 


А " ing 
(50) made a Study of graduate schools conferring the doctorate during 
recent years. 


Historiography and Historical Writing 


The years since World War II have 
a variety of historical writing in edu 
Sciences. Certain of the references in 
ology of historical research, while othe 
historical backgrounds of such areas 
and philosophy. as те- 

Curti and his committee (73) arrived at a number of propositions ple 
lating to basic premises of inquiry, methodological precautions, desira dy 
technics and principles, and relations with neighboring disciplines. bg xis 
(87) outlined the conceptions and philosophies of history, as we li- 
methods and technics of historical research, with illustrations and apP 
cations of special interest to workers in education. | the 

Cone (24) emphasized that certain larger factors affect especially Sand 
disposition of written history, and also may influence rhetorical e 
"These three major factors are purpose, content, and scope, all of w ni- 
directly affect and Sometimes determine the selection of facts, the on e 
zation, arrangement, shaping, proportioning, composing, and adapting 
materials (disposition), and the manner of writing (style)." 
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Cohen |: T тү 
historical в та logician, criticized sharply all monistic theories of 
torial тетива: p repudiated the skeptical view that, because no his- 

Wittels (85) e complete, scientific history is impossible. 

a вар whieh Жыш peni a —— explanation of history leaves 
n explosi : 
mace t. played in historical events by unconscious defense 
ism, exhibiticutem "e папина or mother fixation, sadism, masoch- 
suddenly swing to. other instincts. The content of radicalism may 
conservatives a s the opposite extreme: leftists might change to radical 
the origin of i vice versa, because of a blind inner urge. Revolutions, 
reasoning e Tua d cannot be explained by economic (materialistic) 
y excepti . Not only the how" of historical developments is created 
G ptional men but also the “what.” 
агг , 

Mani) o ee (34) metaphysical philosoph 
cism and a meaning of history, nature and с 
of the се of sources, and synthesis and exposition in presentation 
istory from He с Collingwood (23) traced the philosophy or idea of 
pt dimers co | тодо to the present. Einstein (29) analyzed the meaning 
dictators: | it affects history, especially as illustrated in the practices of 

; he spoke of power as the instrument of change and of history @ 

о 


as Ec record. 
t : 
Ми recent titles of books included in this area were: The Study and 
(53), p aee History (75), Methodology of the Social Sciences 
отап. Hist sé of History (66), Work and History (72), The Greater 
(65). апа pars (57), Protohistory (89), In Defense of Materialism 
Men his Thing Called History (81). 
Gia n (13) wrote from the standpoint of a 
ennis ae a reconciliation between scien 
Bernes 1 = a book, Readings in the History of Psye ) 
Other asp an others (6) discussed social origins, ways of group life, and 
tte ог of sociology from Comte to Sorokin, covering the important 
Second ss the world from the ancient Near East to the present. The 
Rue: ition of The Development of Social Thought (10) appeared. 
БЕ (67), recognizing that the present disagreement among scholars 


Stems 
Siege o the conflict of three centuries between the philosophies of 
eblen Whi k his stand with Peirce, James, Dewey, 
‚ Whitman, and О. W. Holmes, and analyzed the foundations of 
esthetics, and ethics. His historical 
Itural life in this country from 1890 
ts of the backgrounds of education 


y of historical interpretation 
lassification of sources, criti- 


Thomist, seeking to 
ce and metaphysics. 


achi 
hology (26). 


41 Brubacher's А History ој те 
merican Social Order (28), Good's A 


Tistoy n E ; 
and Mulhern’ elvin’s Education: А History (59), 

ern’s A History of Education (63). 
hilosophy as an integral part of social 
lations of remarkable individuals 
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but as both an effect and a cause of the character of the reed gland 
nities in which different systems flourished. This A om e 
of an account of general history than is usually ae Деца пун 
philosophy." Other historical treatments of philosophy we 

(60), Fuller (33), and Gilson (36). 
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СНАРТЕВ П 


Studies of Individuals 


RUTH M. STRANG and DEBORA PANSEGROUW 


Љ IT is true that “wars begin in the minds of men," it is extremely impor 
tant that we understand the dynamics of personalit y—why people behav 
as they do. Personality is still a vast domain in which much research is 


personality thru present research, not onl 
sociology, anthropology, and biology, 
cant research. Young likewise has a br 
and Problems of Adjustment (98). 
Psychology of Personality (84), соу 
and supporting а point of view that 


| \ 5 two main dimensions of personality, named, 
with reservations, “ ici 


. . = i i r 
З па “extraversion-introversion.” Simila 
perimental emphasis is 


E "of personak i 4 
В А + Sntirely concerned with methodolog 
is реа ОП, and Schafer's second volume on Diagnostic Psychological 


г by Anderson and Embree in the Review for 
April 1948 (Vol XVIII, No veral ehana the Review for 
: - 1) on P. sychological Tests and Their Uses: 

Y Havighurst, Kuhlen, and McGuire on “Personality Develop- 


EW cember 1947 (Vol. XVII, Мо, 5) likewise 
of Significance on studies of individuals. 


Approaches to the Study of Individuals 

Three important trends in approaches to the study of personality аге: 
(a) the broadening of the developmental approach, (b) the focus on the 
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dynami а à 
Se is personality, and (c) the approach thru the study of inter- 
Бан е. ations. Developmental studies of individuals have used a com- 
ws n o technics and statistical methods. More precise instruments to 
ilis bb capere experimental developmental studies are described in 
* revis iti 
Diagnosis (88). ed edition of Gesell and Amatruda's Developmental 
he i Wwe А 
herr ONE use of projective technics, personal documents, and ver- 
iens ra of nondirective interviews in research on personality is 
i the Kd, dynamic emphasis. Instead of focusing attention exclusively 
of Beles nds overt behavior, the observer is concerned about the springs 
ae жы According to Wolff (97), he should be guided by two major 
self n po p a child's behavior is an expression of his “search for 
А n ni D i a a 
the adults, ) that the child’s view of the world is quite different from 
Sin indivi " 
attitude, E individual's personality is often reflected in the behavior and 
of m of other persons toward him and his response to them, the study 
ces aclion in groups and in different environments and cultures is an 
ant approach to the study of individuals. 
Techni 
‘echnics for the Study of Personality m ec 
y is determined so largely by the 
h on personality are extremely 
lity as a mosaic of separate 
s and other instru- 


Мин the description of personalit 
рена | иан technics for геѕеагс 
traits and Ь or example, a concept of persona 
ments th ehavior is built by personality inventories ап. г 
tion of at collect only isolated details, whereas quite a different descrip- 

personality is obtained thru technics that reveal the inner world 


a 5 
nd motives of persons. Each of the major technics will be briefly reviewed. 


New Uses of Psychometric Tests 

T Psychometric tests are being increasingly used in a more flexible way. 
tests research worker sometimes modifies the directions of standardized 
or пме order to study aspects of personality not revealed by test scores. 
adjust e by adapting the administration of standardized tests to poorly 
e dis individuals more valid 10 ratings may be obtained than when 

Tu p a for the test are rigidly followed (47). 
entiate pies analysis of intelligence test responses has 
obsery E dies mental defectives and normal pupils. T 
arithme Ue reactions of children in these two groups to the most difficu 
ized p sna problem in the Binet test. The mental defectives were gus 
the A ад lack of autocriticism, unwillingness to admit inability to so y 
(88) oblem, and blind manipulation of the numbers. In another experimen! 
the defective individuals were found to give superior responses on 


Clever : : 
еп items and inferior on eighteen items of the Binet test. . 
dy disorders of conceptual think- 


ther verbal tasks have been used to stu 
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been used to differ- 
Cruickshank (20) 
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ing (71). Only the normal adults were able to function at an abstract 
verbal level, and this ability differentiated them from children and from 
paretic and schizophrenic patients. Other evidence that psychometric A 
can be used to study emotional adjustment was obtained by Despert ka 
Pierce (25) in their study of the relationship between test results and iy 
total records of preschool children. Psychometric tests are being аа 
ingly employed to differentiate between normal and abnormal Domen 
Rabin (69) summarized research on the use of the Wechsler-Bellevue Scale 
for this purpose. 

Ап example of the diagnostic use of tests designed for another purpose 
was described by Klein (51). The procedure was for each cadet to estimate 
his performance before and after each of the six psychomotor tasks. This 
modified level-of-aspiration technic indicated that “cadets who overestimate 
their performance are more likely to fail in flying training than those who 
underestimate their performance.” The further e 


tests for different subjects. Vernon (91) 
very useful for testing high. 


1 Ў grade persons such as oflicer candidates, but 
far léss satisfactory for dull 


The rise and fal] of Personality inventories is indicated by the few 
references to the Bernreuter and the Bell inventories and many references 
tasic Personality Inventory (12, 56). pope 

y questionnaires 1n a research study should rea 
i sents evidence of the low validity 9 


owever, Personality inventories have not been discarded for research 


Purposes. Instead, they h ttern analysis, i.e., the study 
of patterns of responses and Personality profiles derived from them. For 
example, Gough (40) described a method of finding diagnostic patterns 


asic Personality Inventory, and Meehl (58) ha$ 


ability to see relationships, 
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nature hay ES 
differently АИ influence on their validity has been somewhat 
seems slight га уба у various investigators. Altho the effect of вене 
persona] problems an алу о! cases, it may be important when ВЕНУ 
Jackson (48) e being studied (22, 35). 
with звери to Aeon paper-and-pencil tests, interviews, and ratings 
paper-and-pencil a effectiveness for evaluating personality. He found that 
ат ests and interviews were influenced least by “extraneous 
siderably dn = ра achievement and intelligence. Ratings were con- 
ratings than in m by these factors, more so in the case of teachers’ 
е case of ratings by parents. 


о —: 
bservation 


observation has become increas- 
ow observation could be 
aits that сап be 


Asa 
ingly usd pj stud ying personality, 
used more effe (15). Howie (45) described h 
observed und ctively in the classroom by selecting tr 
Systematicall ` school conditions, knowing the subjects for at least a year, 
of Pupils ви ЈЕ ocusing on one trait at a time, and making the comparison 
Procedure for айп by sorting procedures. Newman (65) described аш 
Posite” scale E. bserving adolescents in informal groups. using a #сот- 
of behavior patterns and other forms of behavior-rating scales. 


So H 

ctometric Technics 
bout relationships 
hnic. Sociometry 
amics and the 


During 

weg last three years much has been learned а! 

18 the шайб in groups by means of the sociometric tec 

interactio PEEL frequently used in research on group dyn 
n within school and community groups. 


Ne ney 
wer 8 Е Е та а 
trend in sociometric study of indivi 


Persona] 
nalit : 
y of persons having different sociometric status, or “choice 
to studies on this subject. 


Positions.” 

Borer Ы у (66) reviewed the Toron 

Bators (54) oe factors related to mutual friendships. Other investi- 

test were 1 have found that ninth-grade pupils who on the sociometric 

Problems east accepted by their classmates, mentioned more personal 
$ on the Mooney Problems Check List. 


of 


duals is to describe the 


Pe 
rs 

9nal Documents 
ocuments for 


eriod. Combs 
ty-six univer- 
d by the two 


ts in the use of personal d 
d during this three-year p 
T.A.T. protocols of for 
ће material obtaine 


Not m 


any signi 
Teseg У significant developmen 


rch 
нее ра have been reporte 
yzed the autobiographies ап 


Чу 
b tudent erla 
5 and found much ov! 1 p in 


i 
пец ments 
ts such 


(68). 
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d “Children’s Autobiographies" 


ав ep 
et 
ters from Jenny” (50) an 
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Expressive and Projective Technics 


The Rorschach method and other projective technics have been thoroly 
reviewed by Hertz, Ellis, and Symonds in the February 1947 issue of the 
Review and by Anderson in the April 1948 issue. Accordingly, references 
relating to research on the technics themselves will be omitted here and this 
chapter limited to trends in the use of projective technics in the study of 
individuals, 

There has been an enormous interest in projective technics to the neglect 
of certain other methods of studying the individual. Projective test те- 
sponses may be studied in a number of different ways. Clauses, sentences. 
paragraphs, or episodes may be analyzed and coded as in the standard 
procedure for the Rorschach and the T.A.T.; or a set of categories may 
be applied to the responses to a card or picture as a whole (37). An insight- 
ful synthesis may be made by clinical study of the total responses. 

Projective methods are being applied to everyday situations in which the 
person can make a relatively free, extended, and personal response. (This 
free response is carefully recorded. It may be elaborated by searching ques 
tions as in “the inquiry,” and projective methods of interpretation are then 


“-applied.) An example of this wider application of projective methods is 
Sims’s description of “the 


and Munroe’s “use of 
Projective methods are being used increasingly with adolescents and 


Correspondence with personality patterns of the same subjects obtaine 


Projective methods of administration and interpretation are being i" 
creasingly applied to standardized psychological tests. АП psychologic? 


by studying, qualitatively as well as quantitatively, the successes and fal 
ures, the scatter pattern, and scores on subtests of an intelligence 50879 
ог other standardized test, For example, the Wechsler-Bellevue test h2* 
ive personality test” to reveal impairment 9 
ct on personality (80). The use of psychologie? 
e assumption that mental illness mant 


er- 
Tocesses, as expressed in the test P 
formance (70). ý P 


Among the developments in methods of studying individuals by wr 
of the Rorschach are the graphic method proposed by Hilden (44). f 


inspection technic and use of diagnostic signs developed by Munroe 59) 
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and b 
y Buhler, B 
Rorschach which Buhler, and Lefever (14), the лире 
in А к = the pet ale A е satisfactory ma = pe ns 
> and the s ah Rorscha : screening 
к During hag ed the qualitative етен (dn) “и associations 
Beck's анай I period covered by this review, the second 
x lam bte been Tonu Rorschach test (6) has Бева published и 
e etary aS t араш the applicability of the Rorschach to chi 
, Ha ишу ве on уеагз (3б), the personality patterns of old — 
personality in preliterate cultures (55), and oe 
E er- 


Sonalit 
у factors 1 
During lx in reading disability (93) 
af dni. var, quick technics of à 
ot йан Wererdsvdls cs of measurement and statistical t 
rection. They si gem Rorschach Standardization Studies (14) и и 
о standardize а list of diagnostic Rorschach shine 
signs 
Some of these short-cuts 


that 
would simpli 
i 2 
can be used Mp scoring and interpretation 
civili j i 
ian measurement. They should be critically examined. 


owever, 

to b 

serit e su 

p. PME of dea = they do not lead to superficial or erroneous 
а qnudh more а Б Nor should these short methods be substituted 
gnificant analysis and integration of subjects’ total 


ee. 
ertz, Elli 
ollier ma 1s, a у А 
Feel, rojective mee tee a on the Rorschach metho and 
Persons; ation; (b) io iota: if th ape of administrátions scoring, an 
аде а: aud fel ns 9 ће method to allow use by untrainec 
‘hoes use of group technics before adequate study of their 
n 
ception stor parative study 
Ment with sien and autobiography, C 
snl “itd зе to underlying driv 
also more емет, revealed more desir 
he S undesirable desires: 
S fid read ive technics, being base 
ests havin y-made responses, are less depen 
valuable ra a large element of achievement. Accordingly. are especially 
or studying personality in different cultures. Henry (43) de- 
Indian children in 


Scribe, а 
th 
e use of the T.A.T. with about one thousand 
ns. 
close relative of each, 


the stu 

In ei Nee ori aem relatio 

osenzweig the T.A.T. to six mental patients and a t 
Ported A and Isham (77) obtained al that sup- 
Conflict bet extended the case history data and that 
intings een the patients and their intimate associates. | 
of space and drawings, analyzed as 10 content and f color, 

, organization) have revealed person 


to th 
ове ma 
ade thru a study of the same children at home à 
taneous or m i 


d in Thematic Аррет- 
ombs (19) found considerable agree- 
es indicated by the two methods. The 
es relative to the past and future, an 


of motivations as reveale 


d on material to which the subject 
the culture than are 


Use 


N r > 
irections. ТД may be free and spon 
. In one experiment 95) the personality sketches ma 
nized by the students teachers 1n 103 out 
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of 116 instances. In finger-painting. interpretation properly made сан 
clues as to the personality dynamics of the subjects and shows ы 
in age, sex, and background. The correspondence between observation 

clinical diagnosis is reported to be high (62, 63). f veri 

A different use of drawing is to ask subjects to draw what they felt iie 
the most important events of their lives. Here drawing was used as am ri 
of communication in the same way that verbal responses to a given stimu 
might be used (30). . Iso help 

Play technics, while used extensively for therapeutic purposes. a so 4) 
to diagnose personality and show the dynamics of child behavior (3, zi 
Differences between psychotic delinquent children and normally ац 1 
children with respect to relationships of children to father were reveale 
in a standardized projective doll play (5). — 

The Rosenzweig picture-association is a method of studving the reaction: 
of children and adults to frustration (75, 76). 

The incomplete sentence has been used 
ing device and as a method of measurin 
Seems to reveal anxieties and hostilities 
(74, 78, 86, 87). It yields i 
“sponses, (b) positive or he 
Goodenough (39) presented 
value in giving “signs” that j 


5. 
althy Tesponses, and (c) neutral d 
the free association test as a technic of gre 
ndicate personality structure, 


Interview 


tries to understand himself, supply i t «ch on рег 
sonality (21, 73) Thus far h Pp'y important data for researc 


extensively for counseli 


in education, psychology, em 
08у; .. . progress has been made in the — 

А udy data for research purposes; and - • * 
as material has been employed in many significant investigations” (р. 
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ground fac’ i 
ней e 3 differences between unselected students and 
dase REIS Sone xe problems (57). The difficulty of interpreting a 
onthe meet a aui ighted by Elkin (28) who found wide dissspsoment 
and adequacy of i cir persons who attempted to interpret the motives 
аран Hie wal justment of the same case, and by Davis (23) who 
ШЙ ел dee alue of the case study with data from mental tests for 
бепе wr qu He found the case study more important in clinical 
| ари а н the tests in vocational guidance. 
md ne фино. attempts have been made to make a quantitative 
TH арна es mesons as the basis for generalizations about clients (9). 
ach is in opposition to the view of individual cases as unique. 


N у А : 
ew Methods of Diagnosing Personality 

tive type for diagnosing different 
d but not sufficiently validated. 
in which simple letter 
e certain features 


Many 
е, слы methods mostly of the projec 
mone Hh personality have been propose 
combinations ane (a) a new perceptual test (2) 
of personality are exposed for 0.5 seconds to determin 
Someness, adeps = speed, accuracy, consistency, cautiousness or venture- 
) раи! of aspiration, and emotional disturbances of various types: 
but dealing T. erg personality test, similar in theory to the T.A.T. 
tionships a а different subjects such as the child in his various rela- 
о the аи projective technic in which the subject responds 
modificatio : “tell me three things that are impossible? (26); (d) a 
n of the Sargent test, which consists of briefly described situa- 


lions e pp» 
S nir e the major conflict areas of the personality and followed 
ons such as: What did he (she) do? Why? How did he (she) 
ive documents (42). 


feel? 
ry e the study of dreams as project 

ОШЫЙ. alten be studied thru their responses to annoyances. Bennett 
Neurotic hehe erences between neurotics and those having no record of 
eir gener eoi respect to their specific sensitivity to noise and 
adequacy | Th sensitivity to stimuli reminding them of their personal in- 
"o differenti e phenomenon of “autokinetic movement has been shown 
Individuals = between various kinds of mental patients (94). Different 
When they үа, with high reliability, various patterns of movement 
dark Seid ook at a stationary pinpoint of light in an otherwise totally 


Ne 
V Combinations of Methods 


R 


Crea 


a battery of tests is in- 
e reported by the U. 5. 
t Assessment of Men 
d. as, for example, a 
ama (33) in which the feelings de- 


in the picture story are acted out in the role-playing situation. 
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thus fusing diagnosis with therapy. Some of these methods have been 
combined to study the relationships among physical, mental, and motor 
claracteristics, as, for example, the use of the sentence-completion test 
with psychogalvanic response (17). а 

In a camp situation a combination of observation, paper-and-pencil bees 
and projective technics gave insight into the personality of pes 
(31). The counselor's observation and his judgment recorded on м 
Canter questionnaire showed how the campers behaved in the group; tag 
Rogers Test of Personal Adjustment gave information about their wishes 
and likes; the Rorschach and analyses of paintings gave insight into their 
personality structure. 


Diagnostic Study of School Subjects 


Diagnostic methods in school subjects have been summarized in Ше 
December 1945, April 1946, and February 1947 issues of the REVIEWS d 
yearbooks of the National Society for the Study of Education (64), an 
in Russell's short review on reading disabilities and mental health (2; 

te research in the field of reading is Robinson's repor 
of her clinical study of thirty children (72). The analytical approach was 
ription and classification of the major factors, E 
by the reports of cases in which all the gan 
specialists were brought together. By discussine 


: zung : do- 
: . ng of reading in school: neurological, en 
crine, auditory-acuity, and other physical difficulties: and speech 27 


In Gray’s “Summary of Rea 
of studying reading difficultie: 


» With respect + 
findings (85). ша 


m " :n£ 
he use of instructional tests is an important means of evaluat"? 


growth in critical ilit ought 
to У, of thous” 
and other broader phases of he get the author’s pattern in 


included 
standardized tests (67). е language о Јо 
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An important practical trend is the application of diagnostic methods 
to everyday school tasks, ie., diagnosis while teaching and learning. 
Closely allied to this trend to make diagnosis an intrinsic part of instruc- 
tion, is the use of informal instructional tests to collect valuable informa- 
tion about how children learn specific kinds of subjectmatter. 


New Developments and Trends 


Two main trends are discernible in the use of these technics for research 
purposes. One is the trend toward making the collection, interpretation, 
and treatment of the data more analytical and objective, more like the 
quantitative scores on standardized psychological tests. This tendency is 
shown by measurement of individuals characteristics by means of more 
numerous and specific objective tests (24). The same trend is shown in 
the attempts to objectify, analyze, categorize, and quantify case data. It 
is also shown in the efforts to devise definite scoring methods for the 
Rorschach, T.A.T., and other projective technics. 

A parallel trend is the insightful synthesis of comprehensive data— 
responses in projective technics, case study, and various types of tests and 
inventories. For example, the Office of Strategic Services (90) reported н 
the successful use of observation of persons in a variety of situations 
unfamiliar to them. On the basis of three days’ observation of each person, 
trained observers obtained an understanding of the dynamics of personality 
that stood the test of success on the job (90). 

During the war, tests were used lavishly in appraising individuals 
qualifications for certain jobs. This war need has paved the way for the 
study of personality by means of batteries of highly-specialized tests. 

esearch in this direction is represented by the Thurstone Tests oj Primary 
Mental Abilities (89) and the Differential Aptitude Tests by Bennett, 


Seashore, and Wesman (8). 
Statistical methods of treating personal d 
rmy personnel during the war have signific а 
Tesearch, especially in the field of vocational selection (92). 


Re ig ili icker methods of administering and 
search might be facilitated by quic lod the Rorschach, the T.A.T., 


Scoring Al PES toa 
. Along this line are the attempts to : 
the Minnesota multiphasic inventory. 2" other йшй to group 
methods of administration and multiple-choice or other о [ишен 
Tesponses, and to quick methods of scoring. These efforts, however, have 


Not yet been successful, and may be in the wrong direction, away from 
1 ^ 


піса] 1 | 
interpretation of whole responses. " 
, Perhaps the most important future development lies in the ш - 
1165 such as the projective technics, the sociodrama, and the nondirecti : 
Interview. jyhich have previously been used primarily for service pu 


pos \ : 
es—for research in personality. 


ata obtained on Navy and 
ant implications for present 
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CHAPTER III 


Evaluation, Trend, and Survey Studies 


m ING INS 
J. WAYNE WRIGHTSTONE, FRED P. FRUTCHEY, and IRVING ROBBIN 


Tus chapter presents brief reviews of selected evaluation, trend, and Fon 
vey studies for the period July 1945 to June 1948. Most of the s 
represent applications in the more usual educational situations withou The 
benefit of financial Support from private foundations or agencies. 2 
emphasis in the various appraisal technics reveals a growing interest = 
personal and social characteristics as well as the more intellectual facto 
Some slight increase in follow-up types of studies is apparent. 


Formulation and Definition of Objectives for Evaluation 


An outstanding contribution to the field of evaluation, The Measure: 
ment of Understanding (67) contains lists of objectives stated in terms 0 
behavior and specific illustrative evaluation technics for the fields of — 
» Science, mathematics, language arts, fine arts, health, and руы 
ion, home economics, agriculture, technical education, and industr! : 
arts. Harris (44) discussed various problems in school appraisal. RÀ 
Wrightstone (99) stressed evaluating primary school achievement in ar 
of multiple objectives thru the use of standardized and teacher-made tes 


H H B H H ^ 1 ion 
and technics in areas like readiness, attitudes, interests, creative expression: 
and personal-social adaptability, 


At the close of World War II, the Exten 
Colleges and Universities, the United St 
Cooperating, completed thirty-one years 


sion Services of the Land са 
ates Department of Agricultur 
of existence as an pact 
94) was appointed to review cs 
ion Service educational Relies 
oming years, Likewise a 4-H ad 
committee (93) reviewed the objectives of 4-H Club work for boys & 


Club 


~ en guideposts for 4-H 
work, 


P e 
At the college level, studies of objectives and their evaluation a 
conducted. Dunkel (25) formulated E 


; е ЈЕ 
papers written by students апд teachers. Patterns of goals for individu 


important fifteen stated ob; 

thought these objectives had been 
degree of relationship existed betw 
judged to be and how well it was 
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C n: 
onstruction and Refinement of Evaluation Technics 


Meri c e de promus ipie imde 
нна T axwel ield, Alabama, in construction of evalua- 
lamina s. The instructional staff cooperated with test specialists in 
from hg чије editing, analyzing, and interpreting the findings 
mrs wi rating scales, and other evaluative instruments. Dexter (22) 
Sartain (В0 а questionnaire for students evaluation of a course of study. 
Шу ог ) devised a scale to measure student attitude toward the diffi- 
ud a college course and applied the scale to various psychology 
rses to show differences between value, interest, and difficulty of these 
Courses, 
р perde the relative effec ‹ 
бле ratings for personality evaluation, ifor: 
(52) : sd and the Woody Student Inquiry Blank as criteria, Jackson 
rw ages uded that each of the technics has differential values for pre- 
and " personality traits. Raths (72) discussed social accomplishment 
the m ime of test construction as factors making for the validity of 
ну cial Acceptance Test. Raths and Metcalf (73) reported а reliability 
У бе :90 for The Wishing Well, an instrument for identifying needs of 
ee entary school children. In a comparison of a written test ongsuper 
pi кы. with the (unobserved) behavior of a sample of fifty-one ninth- 
soel e pupils, Zapf (100) obtained a correlation of 79.03. А five-point 
P е check list of 200 items based on the ten imperative needs of youth 
S gathered by a committee of the National Association of Secondary- 
School Principals was presented for further refinement by French and 


ansom (34). 


tiveness of paper-and-pencil tests, inter- 
using the California Test of 


Evaluation Studies 
Elementary and Secondary School Levels. An increasing interest in 
Blanchard (5) summarized 


“хус studies is reflected in the literature. ~ 
ighteen studies made between 1902 and 1946. He concluded that the stucies 
Were mainly at the elementary level; the technic most frequently employed 
Was the questionnaire; and the factors which influenced choice of friends 
Were work groups. play groups, social groups, chronological age, mental 
"EE ani IQ, kome Жаб тоза personality traits, development; and social 
adaptability. Austin and Thompson (3) studied children's friendship pat- 
terns and found that personality characteristics, geographical Шри у 
апа Similarity of interests accounted for status of and changes 1n m 
Ships, An analysis of social relationships in à war-boom community i у 
е organ (65) thru the use of questionnaire and a sociometric test s 

* Importance of father's income and level of school achievement. n s 
eXperimental sociographic study (13) showed how the teacher, familhar 
En classroom aed I structures, сап modify and change such struc- 


7 
; i i atson 

"res in the direction of increased group interaction. Horns and Wa : 
grade children in an upperc ass 


so showed that for fourth- to sixth- 
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relations were studied. Sociometric tests were made at the beginning of 
the study and again after six months of recommended treatment he. 3н 
group involving changes in teacher technics and suggestions resulting hs! 
six months later gave the teach n 
relations, but the sociometric tes 


- х 1 
ep roots in community and family 


ivi i i i i mong 
living as well as in the Physical, mental, and emotional differences ar 


the children. 
Gilbert and Wrightstone reported ( 
tion of camping as part of д public 


А in 
Rothney and Hansen (77) evaluated а broadcast series on the Wiscons! 


School of the Air, They found, primarily by questionnaire, that pupils 
liked the series, identified th 


showed no evidence of bias о 


December 9. А t Ч : ч JRVEY 
1948 EvALUATIO END, А SURV ja 
N 
N, TREND, AND SURVEY STUDIES 


another student 
hä и of the same age а Due 
ipo ce average Dn a ea The accelerates 
tient of чш and Levy (2) compared the academic kr pe p cim 
ра! applied qn Ems of све students, one group of which 
elp on nseling Center of the University : 
the less Зерова! problems. On the college doce m ae IR 
but had equal а group gave evidence of poor academic оо 
Тоуеп (89) реа оп the college reading and writing ability seid 
group of 188 st pues a counseling program at the college level for а 
and а control ш ents who were systematically counseled for four years 
indicated Fi чш of 188 students who were not counseled. The study 
completed more he counseled students had fewer scholastic Башен. 
college, Hose bw credits, and better realized their aims in attending 
in which use w ) reported guidance thru self-appraisal їп a program 
ventory tests Ace — of (a) technical information and personality in- 
autobiography: en by the students; (b) reports from teachers; (c) student 
the аа and (d) the counselor's summary. Griffiths (41) studied 
of men не аід between scholastic achievement and personality adjustment 
records are : mM He concluded that men with brilliant scholastic 
achievement Муг etter emotionally adjusted than those with lower oe 
Correlated ae that unsatisfactory personality scores are not significantly 
who пене unsatisfactory grades. Kilby (56) reported that students 
igher final ме pti reading instruction in college earned significantly 
loom (6) dis averages than did those in an untrained control group. 
Struction Ae ied the implications of problem-solving difficulties for in- 
atter ыле in the College of the University of Chicago. 
Problems b showed greater difficulty in understanding the nature of 
attitudes fal ably as a result of reading disabilities. They exhibited 
to Шла ack of confidence and were unable often to relate a problem 
methods on lon already possessed. Attempts to change problem-solving 
in porsi е experimental basis have been successful and have resulted 
Work of the E eek ocn marks. Wells (97) reported the psychometric 
ata from rab Study with well-adjusted Harvard undergraduates. The 
medicine pru tests were integrated with data from general 
Ment to n edge anthropometry» and psychiatry to evaluate adjust- 
on the Га а education. Reed (75) compared two colleges, K and M, 
equaled or igan Vocabulary Profile Test. Only 8 percent of the K students 
Students Зен ee the median for M students. The study showed M 
who had a higher average intelligence test score had read more 


Ooks 

vie da and better magazines. . 
School educati ucation. In extension education, W 
Indings ink 100; evaluation studies have been condu 
116; their organizing, rural adults and young peop 
Programs: needs, interests, and social situations; 
eadership. effectiveness of methods of teaching; 
p; and measurements of results in terms 0 


hich is informal out-of- 
cted to obtain researc’ 

le for informal teach- 
planning educational 
the use of volunteer 
f the objectives of 
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A ition that 
teaching. The conduct of these studies is based on dn carers 
objective data can be obtained on which to formulate admin 

dify teaching procedures. " n- 
ш == * the Usb "t radio as a teaching method have Pinche 4 
siderable attention in recent years. Crile (15) studied the ao зе 
program in Ward County, North Dakota. She found that a гасно 
were reached over the radio who were not otherwise p и. Бе 
extension programs. Listeners acted upon the information they spe 
about farm and home practices, In Wisconsin three peces Де 
lension teaching methods were evaluated, radio and leaflet; pesca ien 
leader and leaflet; and local leader and leaflet (20), Radio peiorem 
was used effectively in Massachusetts to reinforce the teaching o Банн 
makers by local leaders оп making coats, suits, dresses, and other perci 
(71). In New York State also, the effectiveness of the radio in pert 
a technical subject (dress making) thru a long series of lessons was "n 
any new sewing practices. In Mura а 
iew type of radio program in Ow 
on's (43) study of listening habits. E 
The extension radio programs reach far 


m dee ie а "icon ings 
‘Ipating in extension activities. The finding 


The use of printed material 


been rece 
personal interviews with 216 


that a monthly guide of thi 


iving attention in extension studies. Т 
farm families, Arbour and Mason (1) a 

ngs to do on the farm and in the home 1" 
Louisiana was used by those who received it. The need for айр ө 
the readability of Extension Service Publications resulted from the study: 


Clark and Mason (10) n. 


ard (95) found the bulletins widely 
more emphasis needed to 
simpler presentation, and shorter publications. - 
in Louisiana analyzed 35] of the mimeographed let 


an 
gents send to farmers age 
+ ou 
y farm and home practices. He found the langua? 


еп“ 
thru letters. County puel 
furnish local editors with nearly half of the 


us d a 
news appearing in loca] Papers. Hilgendorf (47) found that the Led 
editors preferred Separate news и 


stories rather than farm байы, they 
felt the people would read and get more out of farm news stories 1 
were adapted to the local situati 


on, | di 
Cowing (14) has found thru the analysis of hundreds of written тла 
100 
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rials for : 
аш ш nace pe that the reading difficulty level of the 
by using easier hen е good comprehension. They are being simplified 
The degree of d 5 horter sentences, and more personal references. 
аан ав Е: nization for home demonstration teaching with rural 
In Massachusetts a Byen the country and even within states. 
an advisory сване eim с (4) found that communities having 
cessful programs th er and a community committee had more suc- 
In the ein : an communities having a less complete organization. 
better acquainte aci iur tended to continue longer in service, were 
scope of the ed their functions, had a clearer understanding of the 
planning and _ Service program, participated more in program 
home elis more confident in their ability to make decisions on 


Som 

B БУХ H H . 

of пе ет Service studies were devot 

xtension ined A 
teaching in a county or over a state. Frutchey and Wing (35). 


thru а 
маз ушш sampling of over 200 farms, interviewed farmers and 
farmers vit " Windham County, Connecticut. They found that more 
farmers rius xd enterprises adopted recommended practices than 
cluded that =; arming activities were part-time or a sideline. They соп 
rris when the economic stake is high the adoption of recomngended 
In ү не їз higher. 
the ird B independent agency i 
sample of far se thru personal interviews | fully 
(91). The ЕЈ amilies. The results are given 1n two publications (90) 
getting ine No | „== sources that farmers and homemakers use in 
extension tea dmn arm and home practice changes. and attitudes toward 
A aching. 
cross-section sample of 212 farr 


ed to evaluating the results 


was asked to evaluate the work of 
ys with a carefully selected 


n families was interviewed in Pontotoc 


(5 м 

Era Mississippi (64). It was found that the use of more than one 

emphasiz meiga increased the adoption of practices and that practices 
А E оуех а long period of time were more widely adopted. . 

oys amd in increasing 4-H Club membership for informal teaching of 

Cooperatiy, girls, is holding the membership of the older members. 

teristics e study (53) in the New England states dealt with the charac- 

аз with d 4-H Club members thruout their high-school careers aS well 
Athe he characteristics of their clubs and local leaders. Е | 

Parents? er cooperative study (59) prought out factors influential in getting 

Searc] cooperation in 4-H Club work for their boys and girls. The re- 

ers concluded that informed and invited people are intereste 


and ; d people. 
Interested people are cooperative people. 


Tre 

nd Studies 
rends in research, measurement, and evalua- 
ensive bibliographical references, 
d the annual reports 
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A 
ince summary of t 
Was w the past fifty years. including ext 
ritten by Scates (81). Sabrosky (79) analyze 
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isti i 5 lub 
of the states for 1946 and prepared statistical €— of “т " 
work on enrolment, number and size of clubs, age of n tais oa 
membership, reenrolment, completion of the work, loca ти Зати 
time county extension agents devote to 4-H Club boys a gi nix 
(39) made a similar analysis for the State of е e E oni 
twenty-year period 1926-46. Sabrosky (78) also analyzed пр daas 
reports of the states for 1946 and prepared statistical summarie 
demonstration teaching with rural homemakers, 


Follow-up Studies 


(57) reported a sampling of eight Harvard graduating classes, distributed 
“over the period 1880 to 1925. He found that graduation with honors м 
significantly related 3 tra: 
Who in America. A combination of scholastic class and outstanding ex 
curriculum achievement supplied 
success. In a follow-up stud 
honesty at early adolescenc 


Holcomb (49) made a follow-up stud 


: e 
on the job in Iowa, The agents found their subjectmatter training in colleg 
very helpful to them in their job of extensi i 


ice training in extension teaching methods, «йе 

organization, organization and teaching in 4-H un 
9n, program planning, office management and E 
urnalism, and evaluation of extension programs. Er 


: : Зе : for 
gents favored induction training in these subjects 


beginning workers 


Surveys 


There were 


imited 
ture of this three-year period. House and Thompson (51) made a ex 
survey of the constitutional growth of a small sample of seventh-£ ps 
Appalachian children and f : | 
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children and fou 
Pe ы seventy students who needed special attention. 
the U. 5. Office и included a questionnaire study (28) mad 
public-high-school Education on the growing professional p Meum Г Бу 
administrators = ae Woody (98) inventoried 635 Michigan : » т 
in the state. Ott the current problems or issues which they CIE is “У 
guidance in in (70) found practices in the use of achievement pesa 
tices, and Mee making, departmental instruction, promotion а 
campus v aes services in 286 public elementary schools and ти акд 
(66) Ђу e n schools to be very similar. А questionnaire dnd 
trators consider P howed that small town New York State school аа 
problems; lab nousing, recreation, and education the main community 
the main nati or, inflation, government controls, housing, and rats 
and United vm problems; and atomic energy. feeding starving рео le. 
(24) the ма eue the main international problems. Duckworth ја 
formity пак orms of transfer students and found a serious lack of uni- 
ings (30) апа ps systems. Flesher surveyed the elementary-school build- 
found ide sime fre buildings (31) in twelve Ohio cities. He 
newer and њи for both levels, tho the secondary-school buildings were 
n extensive jean y more adequate. Butterworth and Gragg (8) reviewed 
" Remmers and ~ оона surveys conducted from June 1943 to June 946. 
Pinion Poll f = enport (76) presented data collected from the Purdue 
Slers from thi or Young People showing how over 6000 high-school young- 
school, Fl eae states felt about such things as being a teacher, liking 
salaries. ent government, work experiences, field trips, and teacher 
aas | n 
b al ast „шы 415 replies to a questionnair 
adequate? 1c secondary schools. He found that th 
of course proportion of the curriculum to social stu 
arge oer Ed followed traditional patterns. Also, 
quately t of the small high-school social studies teac 
Mola, tery 
on the job pa surveyed the county agricultural agent staff that was 
Years, He al n ecember 1947. Their average length of tenure was eight 
id not like so determined what they liked about their work and what they 
subcommittee (85) made a surve 


e mailed to the 461 
e schools allotted an 
dies, altho the titles 
he reported that a 
hers were inade- 


y of working conditions of extension 


Provement for making recommendations on the im- 
of working conditions and reducing turnover of personnel. 

hensive nationwide analysis of how the 
eir time. One hundred seventy-seven 


e country and at random in a region, 
iods for one wee 


ept ; 

a daily record by five-minute per k in the winter an 
«ties making 2422 days of extension 

that the agents spent one-fourth of their 

ked an average 9 51.5 hours a week 


neludi 
ing some Saturdays and Sundays. 
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i t the 

Thru a survey of 666 farmers in Alabama, Leigh. (58) | 

average Alabama farmer reported using twenty-three = ecb 

farming practices which he received thru several means 9 А Ut due 
The number of ideas the farmers used increased. consistently 


. wn 
A nationwide radio survey (92) of attitudes of farm and каа n 
people was made thru a stratified random sample of 2535 household: 


County, Michigan received useful information about farming Sm a 

sources. The neighborhood group and the rural school district were 

very often to develop extensi енун 
School districts were а leading unity factor in social organization in Living 

ston County, Michigan, Th 

^Niederfrank (68) studied t 
an effective educational pro 
Louisiana, 


E cas 5 i ring on 
he coordination of agencies in он | in 
gram in health and nutrition in a paris 


eds, interests, and abilities as a aid 
ing. Handicraft and rural art activities (19) (26) E 
ationwide survey including Hawaii and Puerto а 
ership have been made in the H n 
ocal leader in conducting extensio 


1 r 
were summarized by Crile (16) b 
administrative use. Crile also prepared a bibliography (18) of extens 


id 4. а 
studies and a review (17) of extension studies for 1946-47 which 1s 
valuable source, 


Frequency Studies 


d ‚ агей 
A review of recent research in vocabulary development was prep 


by Seegers (82) who gave a comprehensive summary of studies uet 
in recent years, In more specialized studies Сођђ (11) compare egg 
vocabularies of the Basic Vocabulary of Business Letters with the ied 
Shorthand Dictionary and pointed out the similarities and a 

between them, Tiremen (88) conducted a study Which he felt D 
definitely that a ] error made by native Прива та 
children in Tecognizing English words in isolation was caused by yo» 
to pronounce Correctly the elements of the words. In a study of slang 
vocabulary in a large School, Kasser (55) analyzed changes in deti 
vocabulary thru comparison with the results of a similar survey pud 
eleven years before. Most slang words originated with the high-sc 
group and spread to younger children, 
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A vocabulary "T. 
representing dba s of twenty pre-primers, published since 1937 and 
lower аныд ifferent series, showed that recent pre-primers "лем 
creasing similarity о than earlier material and that there is an in- 
analyzed eight 5 ~ vocabulary in the different levels (23). Malter (61) 
illustrative A Ne able studies dealing with children’s preferences fo 
tions, (b) hav eria s and found that children (a) prefer colored d bes 
like silhouett e a wide variety of interests in subjectmatter, (c) do stat 
the Dale-Chall + and (d) have preferences subject to change. Applying 
in an analysis Mos for reading difficulty, Guckenheimer (38) found 
Percent of the irty-six pamphlets on international affairs, that 75 
validity of 8б sene is at or above the college level in difficulty. A 
seven Tues ut € on a correlation between the composite rating of 
Поп of eni hee x e formula, was reported. In an analysis of the distribu- 
(96) ferme rn in ten physics tests and twelve physics textbooks, Weaver 
tests differed hat the textual contents differed considerably and that the 
in emphasis of material and types of test items. 


Needed Research 


The n : 

о al rigorous research on the formulation and definition 
opportunistic ai of education is apparent. Present research is More 
ormal, teacher el ple e and comprehensive. The emphasis on in- 
research and doni e evaluation technics represents a desirable trend, but 
have progress ence ue of more formal and comprehensive technics 
in evaluative ва very slowly in recent years. Rationale and procedures 
and bone should be studied to establish more definitive criteria 
appraisal of d n surveys, trend studies, and frequency studies, a critical 
Y one бр Шын чөй у criteria, and applications should be undertaken 

ore investigators to indicate improved designs and methods 


ог the 
зе types of rescarch studies. 
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CHAPTER IV 


Research Methods and Designs 


JOSEPH LEV 


> T s Р se 
Rererences included and reviewed in this chapter were selected inn 
they contain a discussion or illustration of some aspect of experimen 
design, or application of such design. 


Validity of Conclusions Based on Experiments 


also given to 
the experime 


bias d 


Бр де 
ne the logic of induction is a ой 
Tecognition only at the end of the experiment when tests of significa! 


m 
t such tests are not valid if the sample is biased. Crit 


~ the firs ers, Marks 
questioned the validity of generalization биле ewe, ricis eu 
ient to review his comments а in 
а group of psychology studen dic? 
prejudice showed that such pre" ај 


. re 
parents. Since the students WO” iy 


е A jon 
college provided a biased sample in pea 

ict 
s А T oic 
tion. By means of hypothetical data, Marks showed that selective p 
in which the education of parents is unrelated to : єй 
еп, might have resulted їп а sample in which а то ged 
en the factors exists. Unless random selection 19 


ssurance of the elimination of bias in the sample 


prejudice of childr 
relationship betwe 
there can be no a 
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In a second study Marks (33) reviewed the sampling used in the revision 
of the Stanford-Binet scale, which was of the type known as a cluster 
sampling, since subjects were obtained in groups from a number of com- 
munities, Marks pointed out the overemphasis given to a few communities 
in the sampling. Because of the similarity among individuals within a 
group, there is a possibility of intraclass correlation which influences 
Statistical calculations. Marks suggested that greater validity might have 
been achieved by sampling more communities with fewer cases in each 
community, He also gave formulas appropriate for calculation of standard 
€rrors in cluster sampling. 

. The importance of relating the design of experiments to the logic of 
induction has been especially emphasized by Fisher (17). Altho Fisher 
dealt mainly with agricultural experiments, the logic of his argument 1s 
universally applicable. In an experimental procedure it is often necessary 
to take into account the operation of variables other than the ones with 
Which the experiment is concerned. Thus, in a comparison of teaching 
methods, it is often necessary to consider the variation of intelligence 
among pupils, and the differences of teaching ability among teachers. In 
the simplest design this variation can be provided for by random sampling 
Tom the total population. It is often possible, however, to assure a more 
Satisfactory sample by sampling randomly at various levels of the variaiiles 
Which disturb the experiment. Thus, in comparing teaching methods, it 
may be desirable to sample separately from boys and girls. Fisher pointed 
Cut that such a modification of experimental design called for corre- 
Sponding modification in the logic of statistical inference. Since the dif- 
ferences between boys and girls have been excluded from the process of 
randomization, these differences must also be excluded from the calculation 
9f the standard errors used to judge the statistical significance of the 
vomparisons made in the experiment. By the use of analysis of variance 
: 15 possible to subdivide the total variability in the data into components 
T ich are due to the operation of known variables entering into the ex- 
Periment, and other components which are due to random variation and 
E Used in tests of significance. Beginning with a simp 
"s e e, Fisher described a number of experimen pedes 

ited tests of significance. Methods of calculation appropriate to these 
“signs were given by Engelhart (16) and by Snedeco 


Comparison of Groups When Individuals Are Classified 
nto Categories 


Frequently, research studies are concerned with individuals who may be 
sp d as belonging to one or another of several discrete categories, 
ке as sex or school grade. In such studies the observations are classified 

Mee Several categories and the frequencies in the categories are 

B Mined. The analysis then proceeds in one of two directions: (a) the 

Tved frequencies are compared with expected frequencies based on 
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TES eral 
theoretical considerations, or (b) the observed frequencies » dmt 
samples are compared with each other to determine whether they repres 
populations which have the same distribution. O——— 

A study using a theoretical distribution is that of Malte при 
rated children on a test of ability to read cross-section ee менн 
retical distribution was constructed on the assumption that какос 
were guesses, а like distribution was made up from the obs 
and the two distributions were compared. | Jes (14). 

Two groups were compared in a study by Dolger and Ginand ч р 
A group of children in a private school and a group of the same ron 
in a public school were asked to offer solutions to a disciplinary s etine 
told to them as a story. Their solutions were then classified as constr in 
or nonconstructive. The authors found a larger percent of constru 


+ the 

i z se in t 

solutions among the private school children than among those а 
public school. Some comment on 


: in this 
the sampling may be of interest in 
connection. ТЕ must be assumed t 


data 
hat the conclusions based on и 
Were meant to be generalized to а population extending beyond the c 


a 
in these schools. Since the sampling is limited to only two i ч die 
the numerous characteristics. which differentiate the children о M 
school from those of the other specialize the populations to which gen 
izátion may be made to an unknown extent, | studY 

A more complex classification was used by Doane (13) in a llege? 
of professional curriculum requirements for high-school teaching. pese 
offering teacher-training courses were classified into three ja on 
composing the three populations in the study. Samples from the three Роійс 
lations were then compared on the basis of proportions offering р 
education courses. Chi-square tests of significance were calculated. 


Comparison of Two Groups on Measurable Traits 


Two comparisons are made: 
Same set of stimuli (an intelligen 
of a given group of individuals | 
random samples are dray 
compared on some stati 
instance, two different 5 
or the two sets of stim 


to the 
ns? 
aces 


(а) the responses of two groups po 
се test, for example) or (b) the ket 
© two sets of stimuli. In the first рее аг 
уп from the two populations and the ШЫЙК ай 
stical measure, usually the mean. In the У use i 
amples from the given population may be 
uli may be applied to the same sample. re 
Several studies comparing two populations of individuals appe ooks 
the literature, Heisler (19) compared children who read comic ality 
with children who did not read such books, <5 intelligence, perso” 


+ * Is 
and socio-economic Status. Hobson (21) compared boys and gT het 
primary mental traits, Leeds and Cook (28) used two groups of tea ing 


i 1 | B . ГТ 
one superior and one inferior, to validate items on a scale for deter Я 
attitudes of teachers toward pupils, } 


stim 
An example of a study, in which the responses to two sets m. тре 
were compared by use of a single sample, is a study by Malter 
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children were asked to read a diagram of a production process, both 
with and without the use of certain guide lines and arrows. The children 
were then tested on their comprehension of what appeared in the diagram 
under both sets of circumstances. and the mean scores of their responses 
were compared. 

Von Eschen (46) used two designs to study the effect of supervision on 
leaching efficiency. In the first design, two different groups of students 
were selected, one to be an experimental group, and one a control group. 
The teachers of the experimental group were subjected to a prescribed form 
of Supervision, whereas those of the control group were not so supervised. 
Mean pupil gains in achievement of the two groups were compared. In the 
second design. the control group of the first experiment became an ex- 
Perimental group the following year. Mean gains of the group for the two 
years were compared. 

In a more complex study Gold (18) compared responses of students to 
Various methods of teaching dental health knowledge. Two similar groups 
of students were chosen for the principal part of the study, which was to 
Compare the effect of intensive training in dental health with only inci- 

ental training in the subject. From each of the principal groups a sub- 
Broup was chosen for training in a manner differing slightly from the? 
main group, In the analysis, groups were compared in pairs, the two main 
Broups with each other, and each main group with the subgroup drawn 
Тот it, three comparisons in all. Since four methods of instruction were 
used, an analysis of variance comparing all four methods at once woni 
Seem appropriate. Such an analysis would yield a sensitive test m i 
сотратвопз, and would make possible an investigation of the relationship 
etween length of instruction and improvement in dental care. 


Comparison of Several Groups on Measurable Traits 


The patterns of experimental design considered in the foregoing section 
on two group comparisons may be extended to the simultaneous eee 
b Several groups. As in the former situation, group comparisons are та. ot 

ы, the responses of several samples of individuals to the same set o 
Stimuli, s given sample to several sets of stimuli. 


hese designs is the analysis of variance. 
ison of responses of several 


па (b) the responses of a 
2 Statistical method applicable to t 
study by Blum (3) illustrates the compar 4 $ 
Populations to the same stimuli. Students preparing for five professions 


Were compared on a number of personality traits. Analysis of variance was 

за lo test the variability among the means of groups. Аз is customary 
Such studies, comparisons were made on each trait separately, altho 

Methods for simultaneous comparison on several traits are available. 

ба Study by Baldwin (1) illustrates a comparison of responses of the 

ie individuals to differing stimuli. The Fels Parent Behavior Scales 

Piae Siven to a group of mothers during the periods of pre-pregnancy, 
Епапсу, and post-pregnancy. The hypothesis that the means of the 
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Si variance. 
scores for the three periods were equal was tested by analysis of 
A test of the linearity of the means was also made. 


Experiments in Randomized Blocks 


; ral 
In order that the conclusions of an experiment тине he is 
procedures may be generalized to a fairly extensive popu ша А "и 
frequently necessary to sample individuals in several «ип dd bi 
example, schools, communities, and grades. All procedures wi is mm 
tried in each environment, for, if some procedures are trie ine 
environment and others in another, it will not be possible to = при ч 
whether resulting mean differences are altributable to procedura sexi 
environmental effects. Furthermore, it is necessary to take С: ая is 
differences among individuals within a given environment. The wie 
achieved by assigning individuals within an environment to the willed a 
procedures in a random manner. The resulting design may be с xperi- 
randomized-block design, because of its parallel to agricultural iid 
mentation, in which randomization is performed within blocks of ims odi 
This design is well described by Burt and Lewis (7). Twenty bac 


;]dren 
»readers were selected randomly from each of five schools. The child! 
Írom*each school were divid 


to be taught reading 
of the period of instr 
the gains as scores, 
squares due to metho 
and variation within 
within subgroups as 
differences amo 
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adjustm 

ent о ИМ Н 

т ums огаш within a given community. Here a negative relation- 
ӨЗБ а. les КЕ that her pupils having better adjusted teachers gained 
1 А 5 social adjustm i 1 

зш и ] ent than pupils having teachers rated 


The Latin Square 


The r А 
Source пані Бар design makes. possible the consideration of a 
studied. It is fre ma dition to the variation among the procedures being 
ation in та ie у desirable to consider two or more sources of vari- 
provides a meth is ae basic variation among procedures. А device, which 
the Latin squa УСНОГ taking into account two such sources of variation, is 
(40) and is ps This design is described by Fisher (17) and by Snedecor 
Without e рине to in previous reviews published in this series. 
Square, Wilson бо е terminology commonly associated with the Latin 
material on c ) used this design to study the effect of length of reading 
pared on ea к Essays of 300, 600, and 1200 words were pre- 
and "Histor e ү the three topics, “Paper Today,” “Paper Industry, 
to read е of Paper." Each of three groups of children was then asked 
ent topic p of all three lengths, but each length associated with а differ- e 
tained for ter each passage Was read, a comprehension score was 0b- 
г each student. The Latin square appears as follows: 
History 


Paper Paper 
of Paper 


Today Industry 


1200 words 


G 
Toup I 300 words 600 words 
| з NUES | 
G 
тор П 600 words 1200 words 300 words 
ашр SÉ ви 
G e. 
Toup III 1200 words 300 words 600 words 


of the three lengths was tested 


among groups was eliminated. 
ree topics, 50 that the bias of a 
d, however; to utilize 


Th 
on all Aan of this design is that each 
In additi ents, so that the variability 
Particu] on, each length was tested on i 
ar topic was eliminated. The author faile 


ese t М 
values in the analysis of the data, since she made all comparisons 
nine cells. The results did not, 


Y usi А 
Puri. differences of means in the nine © k Nai 
of varia; appear as conclusive as they might if the appropriate analysis 
the те had been used. Thus, in 016 of the topics, Paper Today, 
600. Ü-word essay resulted in little better comprehension than the 
ord essay, but further analysis shows that the longer essay was 


Tead 
апа] by the group which was decidedly the poorest of the three. When 
he variation among the means of the three 


ysi n Е 
8 of variance is used, t 
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igni А 7 ysis indicated 
essay lengths is very significant. A supplementary m 
i Г sion. 
a linear relationship between essay length and comprehensio 


Factorial Designs 


å А c- 
An important aspect of educational research is the determination of fa 
tors which are related to individual differences. A factor is here а не 
to mean a method of differentiating individuals by i qs cq ба б 
groups. Examples of factors are sex, national origin, and grade р renes 
Individuals in a sample may be classified in accordance with several менан 
simultaneously. Factorial studies usually proceed by obtaining а: 60 » the 
measure for all individuals in a sample, classifying individuals ОП їп 
basis of each of several factors, and comparing the means of groups yes 
each factor separately. These studies neglect the overlap of wort s 
several factors operate simultaneously to distinguish some indivi saat 
from others. This “interaction” of factors may indeed be the most X 
ing aspect of the study. The problem is discussed in (17: Chapter 
and in (24). ined 
Several examples of factorial studies follow: Smith (39) opta 
" scores on the Bell Adjustment Inventory for a group of students, and m 
compared means of groups in accordance with several factors. such as зе 
ticipation or nonparticipation in athletics, and membership or 2 се 
membership in fraternities. Stright (42) considered similar factors ied 
lation to scholarship. Both authors found significant relationships bety idy 
the factors in question and the criteria. Since the authors neglected to st" 
interactions, certain questions remain unanswered. cess 
Cheydleur (10) examined the relation of several factors to suc unt 
in college teaching. The factors were examined separately and no доњи 
was taken of interactions. The need for examining interactions is Bie ing 
clearly by the two factors: (a) having professorial rank, and (b) not d ~ 
graduate work. Both of these were related to good teaching, and sU 
interact. sag sub. 
Brownell (5), who investigated two factors related to teaching | s 
traction, did consider interactions. One factor consists of two oi 
of teaching borrowing. and the other of teaching either method mec with 
cally or by rationalizing the procedure. The analysis of data dealt 


" trace 
the subjects as four groups, distinguished by both the method of sub 


р ve 
tion and the method of instruction. Thus, the analysis may be said to xd 
dealt only with interactions, and to have neglected main effects. Сор ie 
sons were made by using P 
of groups. Tt is worth whil 
would ha 


differences of means between all possible P^. 
е noting that the methods of analysis of V inter- 
ve provided information regarding both main effects an inter- 
actions with a more sensitive test of each. The value of investigating са 
actions is further emphasized by Brownell (6: p. 111) in his €T 
comments on a later study of the same problem. sroup* 
Schroeder (37) investigated the teaching of archery using three £ 
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of studen 

of thirty о of whom received six lessons in the skill. Three 

three vanes E and fifty yards were used, all students ee lei 

different € ү epe lesson in varying order for different cto 

iig fous = e A design permitted an analysis of the follow- 

Braves ends their interactions: (a) groups. (b) test halves (the 
gainst the last three). (c) order of shooting at a given 


range withi 
ge within a gi 
ive 
given lesson, and (d) length of range. Information was ob- 
hird order interactions 


tained 

>d of mai 

bs nn ef nain effects and first, second, and t 
analysis of variance. 


T 
he “Split-Plot” Design 
Ө 


ural experiment in which 


This ; 
5 Чез элй 

ign owes its title to a type of agricult 
In addition to comparing 


Several 
al proc íi 
one slat oe are compared in а set of plots. 
h a Я 
another, the plots аге divided into two or more portions 


Which 

" are tr à 

lete ave ee yop so that intraplot comparisons can be made. 
im sek bat pip E, ds 5 

of error (40: A a two parallel experiments with different estimates 


Th 
€ split-pl Я 
-plc ; 
the msi end design was used by Vergara ( 
sion of poetry in oral presentation with its comprehepsion 


When 

read si 

Were пене Sixteen poems of four types and two groups of subjects 
мед. Each group read eight of the poems silently and listened 


45) in a study comparing 


m had both | 


toa 
n oral 
р : ri 5 
ап oral Ө gr incipe of the remaining eight. Thus, each poe 
silent presentation and, correspondingly, two scores. Two 
‚ Using the sum of the oral and 


types 

Silent dn. was were then possible. 

of the b for each poem it was possible to compare 

Scores it 2x types of poem. Using the differences between or 
as possible to compare oral with the silent presentation. 


Com . 
pariso 
sor А x 
ns used different estimates of error. 


the mean scores 
al and silent 
The two 


U 
ве of € 
о i а H 
ncomitant Measures in Group Comparisons 
experimental designs were 


In 
the 4 
previous sections of this chapter i 
ble trait and are 


Consid ч 

en es d which all subjects are scored on а measura 1 
more ties into several categorical classes in accordance with one ог 
Sidereq а eria of classification. These criteria of classification Were con- 
Sources dd of variation in the data. It is often neces? y 
Categorical variation which are based on measurable traits rather than 
8toups cal classes. Thus, in comparing educational achievement of several 
in the” it is desirable to consider the intelligence Scores of individuals 
the Bul an ue The appropriate method of analysis in this situation 18 
о еј of covariance. А 
Study ali and Tsao (24) used tv mitant m 
°F the g educational achievement of high-school students. The purpose 
Study was to investigate the on scores in a test 
g ] year. The factors 


Scholas; 
as А a 
stic achievement given att 
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"T" rade- 
were grade status, scholastic status, sex, and rank order Mitis et id + 
scholastic-sex subgroup. In addition to the scores on the ac Seem ai we 
given at the end of the school year, scores on the same y e subjects 
beginning of the year and mental age scores were obtained d of variabil: 
The latter two measures were used to eliminate the componen паразай 
ity in the final scores due to these measures from the group Жош ions 
required in the study of the various factors. All main effects and i 
were examined. stant 
Moore (34) used chronological age and mental age as а ae 
measures in a comparison of vocabularies of orphanage and nonorp logical 
children. Since the two groups differed considerably in both pepe а 
and mental age, it was necessary to eliminate these sources of v 
before a fair comparison of vocabularies was possible. " learn 
Johnson and Hoyt (23) compared two groups on their ability to visa 
physics. Three additional measures, consisting of scores on the diners 
Council on Education Psychological Examination, elementary mathem oups 
and honor-point ratio, were obtained for each individual. The two gr m 
were then matched on the latter three variables in such a way, that = 
parison between the groups could be made on each set of three score 


z 5 А metri 
~ based on these variables, The matching procedure can be viewed geo es 
cally if coordinate axes 


corresponding to the m 
of three scores is then a 
at each point. By ex 
Significance can be laid out. The ma 


а à 5 1 ather 
calculating regression equations after the data had been obtained, T 
than by matching at the beginning of the experiment. 


between Two Measurable Traits 


The study of relations between two traits is so standard a pror view: 
of research that it seems scarcely necessary to report on it in this cation 
Some of the however, be of interest. The applic 


a tie an 
reviewed here are of two kinds: (a) those dealing with prediction, 
(b) those dealing with test validation, 


Relations 


ship of achievement in college with sie gr 
horndike (43) correlated scores on the 69 
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The following studies dealt with test validation. In order to validate 
а paper-and-pencil test on superstitions, Zapf (51) created a situation 
in which responses of students to stimuli associated with various super- 
Stitions could be observed and scored. The students were instructed to 
enter a room in which the stimuli were present and their behavior was 
observed without their knowledge. Dyer (15) used actual translations 
made by students as a criterion to validate objective tests of ability to trans- 
late German into English. 


Use of Multiple Measures in Prediction 


In an effort to find some means of predicting behavior, many measures 
are often made and multiple regression estimates are calculated to synthe- 
Size the diverse measures. А 5 
Lins (29) studied the possibility of predicting teaching efficiency from 
information available during and prior to attendance at college. Numerous 
measures were obtained for each of fifty-eight teachers from the applica- 
tion blanks filled out at entrance to college, from intelligence tests, Кот 
у и autobiography, and from an analysis of teaching fitness as shown 
uring the senior year. Three criteria of teaching efficiency were used: " 
а) a combined rating based on opinions of supervisors and of obsgrvers? 


rom the school of education; (b) а rating based on comments of students; 


and (c) a measure of gain of pupils in educational achievement. ери | 
equat: prediction and еас 


ions were c ween the measures of 
ш the criteria, reges ion of correlating all criteria simultaneously 
with the predictors by use of canonical correlations suggests itself here. 
, ^ а companion study using the same teachers and the same criteria as 
ins, Von Haden (47) studied the prediction of teaching efficiency by use 
Subjective measures. These measures were obtained from comments 
Interviewers, instructors and supervisors; from an analysis of а 
&Тарһїс reports of interviews; from autobiographies; and from пун А | 
data, Regression equations were calculated. In another pom ар 
слез (25) used objective measures based on data availab e H " теней 
(college and on college grades to predict teaching m У Hs de 
made a factor analysis of the measures used by Lins, dy = ens 
Ones. Carter and Dudek (9) used several measures ш а ү уо ША 
tah ators’ efficiency, Regression equations were calcu ated using as 
erion errors in bringing the plane to a required point. 
etchen (12) investizated the value of items 1n the Kuder Preference 

‘€cord in predicting success on a social-science comprehensive examina- 
tion given at the University of Chicago. The items in the test were keyed 
+ 1 Comparing responses: of students who did well to responses of those 

о did poorly on the social-science examination. The resulting test was 

SH included in a test battery to predict success in the examination. 
ү ™portant aspect of Detchen's work is the fact that she tested her 
mi ce, а sample other than the one used to establish the key. This pro- 

7€ was necessary, since the key contained many sampling errors and 
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could not have been regarded as valid for the population unless tested 
further. A need for similar testing arises in the studies of teaching 
efficiency referred to above. The authors selected those groups of poni 
which had highest multiple correlation with the criteria, but these сод и 
correlations were highest only in the sample. and additional study is neede 
to determine whether they are highest in the population. 


Comparison of Groups by Use of Multiple Measures 


It is common in studies which compare two or more groups to ee 
several measures on each individual, but to compare the groups on € d 
measure separately. However, procedures are available for comparing the 
groups on several measures at once. 1 

Lins (29) studied the relationship of a set of measures, which included 
college-entrance tests and high-school records, to admission to a scho? 
of education at the end of the second year at college. There were peo 
groups to be distinguished, those admitted to the school of education 
and those not admitted. By use of biserial correlations between the = 

, Broups and the various predictors, Lins obtained a regression equation 
to predict admission to the school. 

Baten (2) used scores based on judges’ opinions of color, mealines* 
texture, and flavor to distinguish between types of potatoes. Using discrim” 
nant function analysis, he obtained a set of weights by which the score 
can be combined to obtain best discrimination. — | 

The problem of discriminating betw quy 
sidered by Rostker (36) in a study of factors relating to teaching ability 
Teachers of twenty-four classes Were measured on many traits. Pupil gm 
as measured by initial and final tests was the criterion in the study. In 01 E 
to determine whether the differences in pupil gain were related to а 
teacher measures, average pupil gain was calculated for each class- апа! ма 

averages were correlated with the set of te limina? 


acher measures. To e ees 
variation due to differences in ability among pupils in the various clas 


a regression equation was calculated for pupil gain and measures о 
ability. Pupil gain was then measured in terms of deviations from 
regression estimates. Companion studies similar to that of Rostker 
using different measures were carried out by Rolfe (35) and La Duke (26)- 


= was con 
een more than two groups W as 


put 


а паге „fout 
Rostker considered each class as an individual and so had only twenty ; lly 

; у ually 
cases to work with, a small number for a multivariate study- a 
there were as many cases in 


as pupils in the classes and, consequently- 
more degrees of freedom for testing significance. 


Sample Design in Surveys 


еў 
е А 3 arve) 
Much greater care is often exercised in obtaining a sample when а st Я f 
is carried out than in the usual research study. An outstanding ехатр tio? 
: ) га 
a carefully planned survey is that made by ће U. S. Office of Educ 
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in 1946 to determine higher educational enrolments, and described by 
Cornell (11). The survey was based on a sample of approximately one-fifth 
of all institutions providing hieher education in the United States. The 
institutions in the sample were ‘obtained by setting up strata on the basis 
at category of school and size within category. and then sampling randomly 
Within the strata. By use of mathematical formulas and information 
regarding enrolments obtained from previous surveys, the number of 
institutions to be sampled from each stratum was determined, so as to 
provide standard errors of preassigned accuracy. 

The application of sampling methods to public-opinion polls was de- 
scribed by Cantril (8). Smith (38) combined survey methods with those 
ч testing hypotheses. The purpose of the study was to determine the rela- 
tonship between level of knowledge and liberal opinion. A sample of 6000 
iie was obtained. For each person. level of knowledge was measured „а 
я to four questions based on current events, and liberal ашын у 
е е, їо four opinion questions. The relationship ster a 
бора, маз studied within groups which were homogeneous 

n and income. 


Sequential Sampling | 


prog Tuential sampling provides a modification of the, m айр 
Or in ure, since by this method cases are obtained се" Y eai 3 
бн A When applied to testing а hypothesis, Ше. үн с, e 
ва and two probabilities are assigned in advance o rus i3 + 
poti "ure. The probabilities are due to errors 1m (a) rejec ing | TA 
h tesis when it is true, and (b) accepting the hypothesis when it is ʻa $ 
o ow probabilities are arbitrary, and are based on the practical Sup pen 
Nese errors, On the basis of the hypothesis and the pre-assigned pro 


abili à 5 lin. 
ве lities, certain caleulations are made at each stage of i men 
quence, i.e. after each observation or groups of observations. 18 


pons lead to one of three decisions: (a) reject the hypothesis, (b) — 
sam робе, (c) continue sampling. It has been Жош ве ааа 
ана. ing reduces greatly the number of cases required for a ан de 

Pared to ordinary sampling. The theory and numerous app ications 


Were described by Wald (48). 
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CHAPTER V 


Observational Methods of Research 


SAUL B. SELLS 


Tuc three-year period covered by this chapter was deeply affected by 
the war, one important effect of which is apparent in the displacement ©” 
research personnel during that period. Nevertheless a considerable quantity 
of research in all fields was published. The studies summarized here appear 
to make contributions to or to illustrate particular aspects of observation 
research methodology. This chapter, altho organized somewhat differently: 


continues the previous review of observational methods by Sells a^ 
Travers (115). 


© Direct Observation Technics 


~ 


i variety 5 ў sic 
А wide variety of forms of direct observation for collection of ba 


сез has been noted. Some investigators use written documents or recorde 
actual material as а source with appropriate technics of recording 27 
analyzing. Others are based on ob or in actio? 
in actual real-lif udies 


Ut : servation and especia records from 
observation are subjective. Reliability of рер Sen om 
andardization of procedure, by the proper use of codes ^ 
dules having formally defined categories of classificati?" 
time samples, AP ај Such as moving tapes or stop watches i, 
original observ y the use of additional observers to check on ђе 

s server, The value of results based on these methods must 


judged in part by the evi парира е esent 
ativeness of the А idence of reliability of observations. The repr ate? 


ion observed must similarly be evalu en 
observational studies are either delinq" re 
> aforementioned restrictions or else they e 
atory in nature. Some of the studies repo al 
adequately. Few have remarks on the statist! ue 

ation. However, each of them has some E n 
observational procedure, and it ® 
made, 


can be 
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Sociological.Psychological Survey 


Stroup’s (119) study of the Jehovah's Witnesses was an allempt to 
Understand this movement in its historical and social context. Using origi- 
nal observations of public and private practices of the sect, and many of 
their publications, he described the history of the movement, its organiza- 
Поп and hierarchy, and the literature. beliefs, attitudes, and conversion 
experiences of the Witnesses. 


Content Analyses of Documents 


Davison (31) and Dallin (29) analyzed Soviet propaganda by content 
analysis of selections from the Soviet press. Davison selected a sample 
of four Russian-controlled papers for fifteen days. tabulating the number 
of items published according to six preselected propaganda themes. He 
Compared these data with the total material available in the news service 

ureaus. Dallin analyzed the increasing proportion of anti-U. S. attitudes 
manifested in Soviet “news” articles and editorials. Dollard and Mowrer 
(33) outlined a method of measuring tension in written documents. 

[ 
Analysis of Paintings ш 


Alschuler and Hattwick (1) obtained paintings and samples of use of 
ther creative media such as crayon work, clay, blockbuilding. and a 
matic play for 150 children, two to four years of аге, from five pu fin 
nursery schools in Winnetka, Illinois. They studied the entire grup. 4 
а year, and planned to follow up a number further. Analyses of px RE a 
were compared with expression of characteristic feelings in overt I ey 

hey found evidence of comparable forms of expression of universa E 
Periences by children of different social backgrounds. Elkisch (907 stu 2 
а sample of 2200 drawings and paintings by twenty-five СҮ оо. 
^ so selected eight children, according to their group popularity by 500 


i п i is study 
metric methods, whose art products were analyzed in detail. This study 


is Interesting because of the definite analytic criteria. developed in terms 
ot rhythm vs. rule, complexity vs. simplexity. expansion ps o CHE 
Integration 25. disinteerition and realism vs. symbolism. Waehner ( 

Studied the drawings “of fifty-five college students. Both spontaneous and 


assigned drawings were scored according to content and to preference for 


Certain types of formal expression (size of paper. size of form elements, 
quality of lines, organization of form. shading, etc.). A psychologist, a 
, organiz 


о 
°rschach expert and teachers then matched the personality sketches, based 
9n these analyses, with the drawings. A high degree of identification 
Was reported. 


Е 
actual Studies 


cl Morton (95) analyzed the questions regarding aviation asked by 3262 
агер in Grades I to VIII, by tabulating the proportion of arithmetical 
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questions concerned with number, size, and time. From this he drew Gom 
clusions regarding the mathematical interests of boys and girls at йагы 
elementary-grade levels. Baker (5) collected 9280 questions from 140: 
children in Grades III to VI in sixteen cities. She analyzed them by content 
and considered their implications for the elementary-school curriculum. 
Masuoka (87) compared records of food purchases of 100 Hawaiian- 
Japanese families for thirty consecutive days in 1933.34 with (a) records 
of foods purchased by rural Hawaiians in 1928 and (b) data for Japanese 
in Japan. Changes in diet for the Hawaiian group were found to be in the 
direction of adoption of American foods, 


Recording of Speech 


Irwin (58) and Chen and Irwin (23) have recorded speech-sound data 
of infants using the International Phonetic Alphabet. Irwin presented sta- 
tistical evidence of the reliability of the method, particularly for the vowe 
sounds. Chen and Irwin showed that at two and one-half years the infant 


; religion, and social class, (d) family 
i.e., peculiarities, private meanings 
taboos), (e) patterns of conversation (e.g., subjective, objective) and 
tics and pronunciation. Johnson апа Colley (63) € 
» phonetically edited passage, while tw 


pon 
Я оп of each stuttered movemen 
а moving tape, They studied the correl 


tion of Stuttering movements, 


Case Histories: 


i " 1 
ts, relationships, and skilled insights are frequent Y 
tions made incidentally in other than purely гезеат 


old boy. Clark ang Barker (24) presented the verbal report of an intellige” 
18-year-old Negro “zoot suiter” of his participation in the Harlen? 
riot of 1943. Dukes (34) described two cases to illustrate the devastating 
effect that the (wartime) disruption of family life can have on children 
and their parents. Anderson (2) cited the clinical findings of ее 
Pes, (a) in which linguistic difficv 


> I$ 
à ) of speech, and (b) in which p 
were observed producing linguistic regression, Goldfarb (48) made 
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tensive investigations of the life histories of fifteen adolescent children in 
Institutions, His results supported his previous conclusions that infant dep- 
rivation results in a basic defect of total personality especially in concept 
formation and as an attitude of passivity and emotional apathy. The reports 
of Knapp and Cambria (75) and Stevens (117) used case records as their 
Source, 

Peller (101) published a list of over 100 items designed to aid teachers 
of children from two and one-half to six years in observing significant 


ehavior symptoms. 


Observational Research Studies 


Muste and Sharpe (96) studied preschool children in two situations in 
order to observe aggressive behavior. Their results cover technics used 
by children responding to aggression and the relation of frequency and 
type of aggressive behavior to age, sex, and environmental background. 

ellman and McCandless (128) used two technics, short sample records 
oË child behavior and a method called “following the teacher for a full 
day,” Supplemented by intelligence and vocabulary tests, in a study of 
thirty-four preschool children. Newman (97) developed technics fore 

escribing the behavior of up to 100 junior-high-school pupils of each sex. 

°on-hour playground behavior was rated by three judges using a = 
Posite scale of behavior patterns, each analytically characterized by paire 
O9PPosites and an integral scale consisting of gross behavior characteriza- 
tions of the same traits, Clubhouse behavior was rated by four judges on i 
Scale Consisting of twenty characteristics described in terms of the two T 
tremes and the middle of a seven-point scale, and twenty other traits de- 
Scribed bya single adjective or phrase of each extreme. These ratings were 
*tpplemented by narrative and conference records on the behavior um 
Чопе, Her report covers reliability data for the ratings and examples of the 
Scales used, Lannert and Ullman (78) made a valuable study of ns 
Sight reading by observing nine advanced students play unfamiliar selec- 
lions, Their analysis resulted in some important conclusions ee ae 
the development of skill in reading musical scores. Van Bruggen ( 


Studied + N f words in written compo- 
Би acto i f the flow o у | 
Sitiong rs affecting regularity o ically the time required for 


by observi rding mecha 
= era Ar pe e and length of pauses between words, 
= three types of composition written by eighty-four pupils in Grades VII, 

Ш and IX. These observations were interpreted in relation to kind of 
composition, M.A., C.A., and scores on reading, vocabulary, and spelling 


‘S| 
S, as well as personality measures. 


Writing 


A В 
nalysis of Radio Programs 


Katz and Eisenberg (67) and Peatman and Hallonquist (100) reported 
165 using the Lazarsfeld-Stanton Program Analyzer Test. This method 
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; i ‚ by an indi- 
enables each member of an audience to indicate continuously by mee 
vidual signal, objectively recorded, his like or dislike T ex dem Чо 
and part of a radio program. Katz and Eisenberg foun | F ынс кч 
not reject educational programs as such, but want them to be 


Longitudinal Studies—Biography 


; sh involves соп“ 
This heading implies two different approaches; yet each involv 


EORR 5 : sive of his’ 
sideration of the development of the individual in the perspective О 


s ant 
life span. Gesell, Ilg, Ames, and Bullis (47) have produced p а с ее 
longitudinal study, based on periodic clinical examination of fi d slt six. 
Írom a prosperous American community, at five, five and rs pe 
seven, eight, and nine years. A smaller number of ten-year-o 1 socia 
examined. The investigation covered a wide range of individual y рате 
behavior, which was treated in terms of growth gradients and и 
trends. Koshuk (76) made а preliminary report of 500 Lisa e SR 
records collected over a three-year period in two California nursery se pre 
attended by children of employed mothers. The records included f iem 
entrance interview with the mother, observational notes and semester ер m" 

“by teachers, and an interview with the mother when the child ud with 
drawn from the nursery school. Her analysis was concerned primarily 
changes in home behavior and social adjustment. 1 based 

suggested the use of the life history method. ing 
insight interviews, as a method of | o cupit 
and beliefs of special groups, and obtaining а ciety: 

g of the dynamics of race relations in QUE “alysis 

They presented three condensed life histories together with their 2s r be 

of each in reference to the problems of an all-Negro community. Tr 
ology especially lends itself to the study of race schie 

tions, since it focuses attention on the irrational, emotional, and PT com 
quality of racial attitudes: that it bridges the gap between the factua 
munity survey and the personality-culture study. ic ап 
Kelley (70) discussed the autobiography as a useful diagnos ing 
erapeutic tool in psychiatry. ТЕ is a source of information n an 
the individual; it has diagnostic value with reference to the шй, ап 

form of the patient's writing; it focuses on the patient's problems; } g 


i ћ d " elpine 
Instrument of catharsis and helps the individual know that he is ” 
himself, 


Ratings, Rating Judgments, and Rating Scales 


er. 
is d А bser" 
While direct observation s 


frequently involves judgments by the i {һал 
these judgments аге primarily descriptive and classificatory rath а 
evaluative. Rating judgments involve observation as a source of i 
tion, but the emphasis is on evaluation. A critical appraisal О n 


: rem 
а Э uire! 
judgments as an instrument of research must recognize the req 
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of reliability Я 
€ ас. jim sampling These two problems are interrelated in ratings. 
biases ri чи immi of unreliability of ratings is the peculiar set of 
сең рый i Ri мен samples. These include (a) diflerences in sample 
ой ы indi й: m Eos of members, (b) differences in standards or 
different Sis 7 a erent raters in relations to different samples, (с) 
he validity of ee halos affecting raters with regard to different samples. 
т. deb however, is the most critical problem. This is the 
аты: ification of the attribute or function rated with the true 
on of the attribute or function, and is usually demonstrated by 


correlati i i 
ng the ratings with a suitable criterion. 
Assessment of Men 


Т Я 

the ie и division of the Office of Strategic Services, under 
Sessment by pis 1 enry A. Murray, developed valuable technics of as- 
assignments of oe personnel were evaluated and selected for wartime 
nificant aspect: T hest requirements and responsibility. One of the sig- 
pretive synth Rs the assessment program was the emphasis on an inter- 
approach 5518 of the whole person, in contrast to the elementaristic 

so much in vogue. MacKinnon's report (82) describes the methods 


Rati 
ating Seales 


Metfessel (91) proposed that a scale of cardinal numbers be used in 
hat the subject either actually or 
le of cardinal numbers in 
among the items on à 
arative judg- 
s the case with ordinal 


the reliability of 
scales, which will 
ducive to using the whole scale 
"rn d involves first writing a 
Word by i аи terms for a particular characteristic, then evaluating each 
Words А. acing it on a nine-point scale. and finally selecting the best 
our, six a five-point scale at the approximate relative positions of two, 
МУ иу eight. Kelly (71) presented a useful technical report on the 
Method A of a scale for rating pilot competency. He described the 
" pep eg the scale and the data on item interrelationships. 
Stability а rd man-to-man" graphic scale covering skill, emotional 
etween trai judgment was discarded because of high intercorrelations 
е best нены. indicating lack of independence. The final scale combined 
actor sels of several other attempts into a fourteen-item graphic scale. 
ysis of item intercorrelations of this scale showed that three 


429 


УШ. No. 5 
Review or Еросатохат. RESEARCH Vol. XVIII, No 


: " . — ђ- 
factors, (a) skill, (b) judgment, and (c) emotional control account su 
stantially for all of the variance. 


Rating of Applicants for Positions 


n 
McCoy's (88) comprehensive report described trends and asc и 
evaluation and rating of Federal Civil Service unassembled apa =. 
Job analysis precedes and forms a basis for examining technic, T ravi 
siders applicant's training and experience records, supplemented a ae 
documentary and interview evidence. Examiners evaluate app rines 
numerically on rating schedules. The current emphasis is on qua roli 
than quantity of qualifications. A refinement of procedure was the ез sdai 
ment of rating factors, based on the specific skills or abilities m 
Quality ratings on a graduated scale were assigned to applicants on оо) 
factors established on the rating schedule for each position. Brody heri 
described a method he developed for judging candidates by observing vs 
in unsupervised group discussion. Ten to twelve candidates are obser m 
at a time, and each may be asked to speak for three to five y ona р, 
some selected topic, following which all participate in group discussion 
«The employer-interviewer is free from participation and may devote е 
his attention to observing and rating candidates. Brody cites поч ind 
New York City Department of Health has used this group method, јис Ор, 
candidates for appearance, manner of speech, attitude toward the gro 
leadership, contribution to group performance, and scientific approach. 


Rating of Teachers 


Seagoe (114) found that the success of t 
years of service, measured by ratings b 
over them, was correlated w 
mental health, obtained whi 
of teaching ability given at 


о 
fter tW 
wenty-five teachers, “directly 


ini tors 
y school administra zin 


ith test scores on personality, emphasis 
le they were in training. Pregnon ity 
the same time showed no predictive ining 
gh correlations with the criterion for pe 
ching success, but not for күндө ayalu 
mposite of five supervisory ratings, pup! jews 
criteria, and interviews, digests aeque 
ctors’ and supervisors’ ratings during te first 
a study of fifty-eight women teachers in most 
that subjective personal data pen asso” 
ngs of teaching success, but are not close Ld by 
ures of teaching effectiveness as indica ws and 
pupil gains. Barker (7) used personal interview? " 4 


" Е > : lity 
case studies, as well as ratings by superiors in a study of persona 


Я ip gener 
justment of teachers. School principals in consultation with their 8 8 
supervisor selected thre 


past 
e 

€ teachers from each of twenty schools, on woe 
of (a) the best teacher, (b) an average teacher, and (c) a below 
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teacher. Her findings showed a marked pattern of relationship of adjust- 


gs s 


п T EL В 2 
lent measures to efficiency in teaching. 


Merit Ratings of Personnel 


Probst (106) described his Probst Rating System with examples for a 
variety of occupations, together with technical treatment of item selection, 
отет translations, oral interviews, and experimental procedures. Ryan 
(111) argued that the locical difficulties and practical inadequacies of 
graphic rating scales with qiumerieal scoring are bad enough to offset any 
advantages claimed for them, and suggested a simple scale for merit rating 
Until more adequate means of süeasuring an employee's value can be 
ML This is a three-point scale ranging from outstanding thru been 
of Poor, restricting extremes to the upper and lower 10 percent. This a 
it scale employs judgments which can be made with some pon opta a 
t aS compensating shortcomings in the massing of the middle 80 percer 1 

сап be refined somewhat by requiring separate judgments on specia 
qualifications and abilities, such as dependability, specialized. technical 
nowledge, ability to instruct others, and ability to get along with i. a Г 
mci (84) prepared an annotated bibliography covering iu ae ra 
and 9ds, administration of merit-rating programs, types of eem к а 

research and reports on the use of merit ratings. In another pap: 

ahler (83) reported a survey of current practices in employee sp 
di Companies, in which most of them use a scale method. А ебет 
егеп traits were listed on these scales, which generally were v Jenei 

an °З using from one to thirty-three traits which were often тар 
thre overlapping, The number of degrees for rating each trait pira iras 
Е ° to sixteen. Ferguson (39) developed an employee ee 
har ee company. This system was especially n pa a group of 
Wo : having а direct bearing on the success or fai ше he uem de 

*à ers on identical jobs. He described the development of the зу 

°xperimental work of validation. 


Scal 


ati 
1158 of Courses by Students 


Barkle 

inves; У (8), Fowler (41), Marsh (85) 
in > wler , Mar 
їп Stigated the appraisal of courses by students. In general, favorable rat 


Чие ше на scm tg е dte elt quide 
TA ess a s 

prades был май poke cri из (я rated their instructors 
an the sce rated themselves. Both students and pue 
the ratings "served a good purpose. Taylor and his E 
arguments for and against such ratings which they believe valu- 
От the teacher and the administration but reported that the majority 
Smith College faculty recently voted adversely on this issue. 


Savage (113), and Taylor (122) 


of the 
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Ratings of Social and Personal Factors 


Е keas ни arn 
Anderson (3) had the male and female heads of 31 | New cee two 
families rate their own families on a four-point scale with pet zation. 
indicators of social status and three indicators of social m is 
Ratings of status were higher than those of Urges eer cea par- 
ratings in relation to objective measures of social status an ee m ай 
ticipation showed that most participation and leadership аспуш dix giro: 
only carried out on the basis of social standing in the commun үа 
nomic position, tenure status, and family maturity, but also as poem 
sion of the opinion of the family about its own social position. ne of the 
and Kerr (109) measured cultural, aesthetic, and economic aspe 2 cities 
home environment of 16,445 eighth-grade children in Дый туга Dr 
in twenty states by means of the American Home Scale. Тће е ие 
were approximately equally spaced in^ Thorndike's G scale. Corr - 
of city averages with Thorndike’s G (goodness of living). I (income pet 
P (personality) indexes are low and not significantly different fena 
The authors believe that the American Home Scale has higher face va pm 
and measures more directly and validly goodness of living. functions, $ 
Ф coma, and personal factors than do the Thorndike scales. The par^ 
validity in this paper is of interest inasmuch as there is no шер в 
criterion by which to judge the conclusion. Kaufman (68) studied -idge 
in ratings in an interesting fashion. He had fourteen individuals А не 
the prestige rank of members of а New York rural community and prom 
the judgments with respect to agreement with judgments of other p g 
objectivity and discrimination in judgment, and biases evident m oth 
ments. Results showed that despite high correlations of individua ців? 
composite group judgments, individual objectivity (ability to аиша "i 
between personal likes and dislikes and the way in which a person t the 
garded in the community) varied considerably, and to some datis 
judge's objectivity seemed to be influenced by his own prestige . 
Individual bias also varied considerably, apparently heavily deter та 
by the judge's attitude toward the social group with which the aps = the 
was affiliated. Goodenough (49) had ten men and ten women JU ~ ап. 
sex of 115 high-school students from Specimens of their handwriUTE nti 
report degree of confidence of the judgment on a three-point scale. vith ? 
fication judgments were correct in about two-thirds of the cases; | 
sex difference in success of judgment. However, all women judges тте“ 
dence judgments exceeded the median for the men, and a positive aoni 
tion was found for both sexes between accuracy of judgment an pe у 
dence. Rokeach (110) studied factors affecting judgments of yea het 
college women. Using five separate groups, he had each subject T? {һгё© 
self and each other member of her group on beauty. He obtaine Б sell 
scores for each person: (a) average rating by all others in group» m art 
rating. (c) average rating attributed to others. The results mI 
that persons below the average of the group tend to overestimate 
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ђе 
OM ae who have insight into their own possession of beauty tend 
Баву fend 2 in дань others. and those who have a high degree of 
Mitchell (93) пе 9 jjective in rating others regardless of degree of insight. 
with a лане = о two high-school classes numbering seventy-five 
forty-four Pie ш» Types of Persons I Have Met.” This list contained 
Fuser Faas үл such as Alibi-Ike. Goody-Goody. Honest Type. 
the пазе ma A ough. Each student was asked to write in each category 
— jud classmate who best fitted it. He found considerable agree- 
gments in both classes which he interpreted in terms of the 
be consistent. Jacobson (61) 
а groups and had each 
and behavior. She an- 
d classified these into 


tendenc 
<i. social stimulus value to 
member сене i class of 285 women into elever 
alyzed 9076 E ligy group mates on appearance 
ve берема "Phe ~ into forty-nine subtopics an 1 
Were most Fen ле result was that responses of a psychological nature 
clothing tour quent, with grooming second. physical characteristics third. 
ourth, and intelligence fifth. Favorable evaluations were more fre- 


quent t] 
! han unfavorable or neutral ones. 


Soci 
Зосіоте є 
netrie Ratings . 
Soci 
Sociometry is . РРА 
etry is not a new method. However. {һе wide applicability and 
of problems of group dy- 
d. Moreno 
o research 


adopt; J 
но а среле measures in the study | 
|), its ES the conspicuous occurrences of the current perio 
methodo], ginaton, discussed the contributions of sociometry t Bart 
guished ве а sociology in the study of intergroup relations. as distin- 
"y Potashi 1 its twin study of interpersonal relations. The following pum 
Jacobs (60 (104), Olson (99), Bonney (15) (16), Blanchard (12), an 
ler Holy d) "n concerned with studies of interpersonal relations. s 
children i children's friendships. Potashin defined friends as pairs 
in which each gives to the other the highest choice 1n 2 sociometric 


lest i 

St in a с l в io 

oth classroom, while nonfriends are pairs in which one gives the 
ciprocate. She compared 


er hj : 
rien, рай: choice, but the latter does not Ге ee Ћи] 
Significance , nonfriends and found that sociological factors ј < itle 
arity are ae determining friendships. while physical OF, inte epe rapi 
usually wl en less significant; a child who is one of a pair riends is 
lend, 7 accepted by the group while a nonfriend is notiso well accepted. 
ess at и а to participate in group activity more and to require 
Which a lirection. Olson reported a highly interesting experiment in 
les or "s Soctometric analysis of a third-grade class. supplemented by stud- 
ot family and community relations. Was the basis for a successful effort 


o 
im 
Tov : А 
Study ш ve human relations among the children in the classroom. The 
als. H У a H LI . . + 
O gave rise to a conclusion that. children's social relations in a 


ave deep roots in community and family living as well as in the 
asked Gals and emotional differences among the children. Bonney 
Dlayeg 0 sixth-grade children to indicate individually with whom they 

Most often, and those whom they would prefer to have on their 
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side for a quiz-kid program. He studied the amount of reciprocating ee 
tween those chosen rarely and those chosen frequently. The tendency 9 

the low group to choose high group more often was more pronounced к 
choice of quiz-kid teammate than in choice of playmate. Jacobs aske 

seventeen girls in the same office, individually, to name those with whom 
they would prefer to work in close proximity. The tabulated results re- 
vealed certain attractions and repulsions among the girls which were Fd 
known to the management of the firm, but which nevertheless probably at- 
fected office morale and productivity. 


Interviews 


Perhaps the most ambitious and scientifically rigorous investigation of 
human behavior ever undertaken using the interview as a method of data 
collection is the so-called Kinsey (72) survey of sex behavior. At the time 
of this report, 10,500 case histories were completed, based on first-han 
interviews with persons “of wide social range, of all ages, and diversity 
of educational, occupational, religious, and rural-urban backgrounds.” 

The interview is a basic method of research, as above, as well as 0 

© evaluation, guidance, and therapy. The following group of studies illus 
trates methodological aspects of the interview method. 


Projective Technic in Interviewing 


Pepinsky (102) described how he used a lithograph of a bleak land 
scape on the wall in his office in the manner of a Rorschach card. As 2 
counselor, he directed the client's attention to the picture. during the 
nes of a counseling interview, without making the client suspicious 7 
hostile. He claimed that this technic provides a relate of tension for th 
subject and a possibility of diagnosis by uncovering hidden motives 
Rautman and Brower (108) used ten pictures from the Thematic АРРА 
ception Test in interviewing 536 public-school pupils in Grades IIT to e 
and their twenty teachers in December 1943. Each pupil or teacher wro i 
a brief story about each picture and answered the following question, 
(a) What is happening? (b) How are they feeling? (c) How will it еп ч 
Тће resulting data were examined for evidence “of war-inspired ae 
Symonds (121) used forty-two pictures, especially drawn for the am : 
each containing at least one adolescent figure with which an adolesc? 
might identify himself, He Secured stories on each picture from uem 
барла boysand twenty normal girls in junior- and senior-high school “pe 
tabulated the number of themes presented. In this preliminary repo? ata 
stated that the count of themes presented should serve as normative 
against which to compare fantasy productions of individuals and #19" 
Interview in Casework 
о 


ch 
Voiland, Gundelach, and Corner (124) ЖТ 


intended to assist the caseworker in the d 
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and thei 

the elec бо the very beginning of casework. They stressed 
рч оре су eloping rapport in the first interview and the need 
the Ss он on his own ground. Kay and Schick (69) described 
insight. A ver ewer of training interviewers in developing skill and 
required that inter Lem conflict ina community of mixed ethnic groups 
intimate, private ы obtain information with regard to informants' 
cession, each of L i itudes. Interviewers were trained by practicing, in suc- 
at igh e veral roles representing different approaches of the inter- 

> friendly, inquirer, stranger, analyst. 


Interyi w у топ 
€w in Evaluat 


Newman ; i 
to .85 in Pa PUN and Cameron (98) reported reliabilities of from .83 
chiatrist with ран interview ratings by two psychologists and a psy- 
officer candid 9 Coast Guard Reserve officer candidates and 137 SPAR 
ability io (€ The bases of evaluation were complex and covered (a) 
Pressures and ente training, (b) ability to withstand psychological 
Stand the trau ensions of the training program, and (c) ability to with- 
On a thirteen. ma of combat and demands of service life. Ratings were 

point scale. The report covers factors influencing reliability.” 


Р, 
atterned Interview 


d the extent to which 
о predict ultimate 
d form containing 
thod of recording 
. The principal 
uch of the guess- 


ә McMur s 

interviewer, (89) cited several studies which reveale 
Job success The the patterned interview were able t 
Specific item he patterned interview usually is a printe 
Information 5 to be covered and providing a uniform me 
advantage ae m rating the interviewee’s qualifications 
Work and the patterned interview is that it eliminates m. 

provides greater uniformity of results. 


Int 
ervi : 
rviews in Research 


с 
child йкы Lee (56) used interviews in an experimental study of 
hy They asked twenty children from six years to eight 
months questions about а dog, tree, river, stone, pencil, 
The children indicated 


b 
Whether кум automobile, watch, and the moon. 
y believed the object was living, had life, felt pain when 


Prickeq 
5 лы capable of wanting, could be good, had anything it must 
" i. ry performed this purposefully then they amplified this 
= S = же analyzed in terms of animistic beliefs and in 
Na uvall (35) interviewed ien fiancées and sixty-seven 
men to study the effect of wartime separation of women. 


e 
оппа th 
ha i i 
t loneliness was mentioned most and was a function of the 
the more active wives being less lonely. 


1сус]е, 


Win 1 hey participation, 
mer, and McBean (130) secured interviews with children 
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~ i hildren 
in kindergarten and the first three grades, and e я books 
in Grades IV thru VIII, totaling 7879, to ascertain end hon of books 
or stories. The children’s selections agreed closely on se vada 10 
selected by adults. Maturation of interests was ipe ze Cien tor 
grade. The report lists preferred books, with rank SENSE d reip 
Кїнйегкаттеп, primary, intermediate, and upper grades. Ima e denas 
(64) made a qualitative and quantitative study of c "E dreñ in 
of physical phenomena given by 161 Negro and 134 white ређе thet 
Grades III to VIII to find whether there is justification for a sort this 
Negroes are more superstitious than whites. The results did not sup} 


А ther 
я = MER : n eithe 
hypothesis; very few answers in either group indicated belief i 
the supernatural or in superstitions. 


Questionnaires 


all 
The questionnaire is undoubtedly the most frequently med o 
observational technics, having obvious advantages in qp 
economy of time, money, and effort over other methods, However, 5: sin- 
accomplished by this method are fr 
Б cerity, completeness, reliability of r 
Technics of questionnaire construct 
lished. It appears that they 
they involve expenditure of 
savings accomplished in ad 
published which use quest 
preparation. 


equently made at the sacrifice. uh 
esponse, and validity of їр csl у 
ion and standardization are ii cause 
are too often disregarded, however, xa or 
time, effort, and skill which compensa ar 
ministration, Unfortunately many a 
ionnaires uncritically and without aded 


Studies of Questionnaire Technic 


thru 
set or attitude created P 


: i го group? 
ons upon responses to questionnaires. He gave two veg. o 


while 
quiry.” One gr ` 


the other was told to judge the i 


critical issues, Gerberich (45) 
using sixty questio 
personal and social adjustm 
blanks and attitude and 


8 е 
E > on 
> г wW 
ntervals 74 percent; percent fo 


А er 
nd percent for factual questions low 
for attitude-adjustment questions, 
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uesti А = 
Q estionnaire Investigations 


sroblems which have been 
Baker and Peatman (6). 
on advisement units in 


Noches pi studies demonstrate types of | 
covert. ls nete sd using questionnaires. 2: 
mess а full sample of Veterans Administrati у | 1 
asking hi on July 1, 1946, sent the director of each unit a questionnaire 
iis E. to indicate. the tests which he found most useful in his unit. 
& ui of investigation, requesting concrete information. and covering 
of ay piete sample of qualified respondents represents an optimal use 
С tesUonnaire technic. 
en ba Hayner (28) gave a sample of 1 
уйше es x University of Washington a three-page 
Caplow eai experiences and feelings about dating. н еза 
Students RE the University of Minnesota obtained informa En : om 
two to и courtship problems. Вгау (19) had fifty women, marrie ma 
Southern Wenty-seven years (average twelve and one-half) in a sma 
community, fill out a detailed intimate questionnaire giving 


their yi і 

г H ИЧ ih 

these Re on the honeymoon, based on their own experience. As in 

е Шгее studies the questionnaire is often a good vehicle for obtaining 
аге properly 


Mtima 

e personal information. provided respondents 3 

Prefe 2m to answer frankly, their identity is adequately бое 
tably by keeping replies anonymous, and the information requeste 


a 
Vie bech distorted by forgetting. . ——"! 
ig Me бым, Larsen, and Mogil (129) used two quatum ms ле 
relatin y habits, one in French and опе їп Spanish. Each Шш = 
skill "à to personal and emotional reactions. knowledge of — we 
e ca nd study technics. They gave these to college students an ш кыз 
ound pie with objective indexes of academic performant? ay у 
ated hat a large and useful group of study habits 18 signi са на 
lo the criteria, Stoughton and Ray (118) had 344 children 1n js : 
you ha and VI answer the following questions: “Of all ir apad ‘ike 
о ђе Ti known, or heard about, or read about. whom wou e ne em 
in n. тА Why do you like this person?" They used a ics aud m бай 
tabu] two higher grades. Responses, segregrated by 878 AR ( у е 
А ated under three broad categories of persons or characters: (a those 
M. child's immediate, everyday environment, (b) those in remote 
$. including imaginative and fictional, and 


82 men and 132 women 
questionnaire in- 


Kirkpatrick and 


(c) those in religion. 
{ friendship fluctua- 


‘orrocks S З, 
а т апа 1 si d the degree o 
lon in hompson (55) ponat wien 421 boys and 484 girls 


adolescent friendships in a rur 


omt I 
e г s. fourteen days apart, 
p n to seventeen years. On each of two occasion ys apart, 


era ?ne was asked to list his or her three best friends. An index of friend- 
ar, Citation was computed and data were analvzed by sex and К 
or Gs and Watson (52) attempted to answer the question Are Jewish 
chi] ntile children more clannish?" thru a questionnaire to eighty-two 
You. 2 in grades four to six of an upper-class private school in New 
` Each child was required to list his three best friends under three 
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ice limited 

conditions: (a) choice limited to members of his class, (b) po bie 
to children attending the school, and (c) choice limited to chi one 
side of school. Altho the sample was highly restricted, the еа аап 
study is interesting. The results were analyzed directly «i cim if 
of percent of in-group and out-group selections under each s Пател 
response. This treatment permitted the conclusion that om m 
were less likely to choose Jewish friends than were Jewish chi 
choose Gentile friends. ces 

Pratt (105) and Zeligs (131) studied children’s fears and ps 
respectively using the open-question &roup-response technic. per 
а group of rural children from four years to fifteen years ten d three 
list their current fears, indicating three things feared most an и sil 
feared least. Responses were analyzed by grade and sex. «on ha 
found of cultural stereotypes, such as fears of lions or tigers. list things 
sixth-grade boys and girls of two Suburban Cincinnati schools lis NM 
which annoyed and irritated them, She then classified the epon 
twelve categories, ranging from social relationships to environ cate" 
conditions, and incorporated them in a rating scale with њи о 
gories from like to hate much, The following year she presented me cate 
scale to 285 of the same children and tabulated their response by 
gories. Clear patterns of sex differences were found. 


Mass Surveys 

Mass Surveys of large sam 
as well as by, big business, 
opinion polls; 
and collect dat 
tions of these. 


ле rationing agency in setting poi interest? 
study brand preferences, readership 1 rite 


General Discussions Я 


РИМ | 
itic 
€ у „ (90) п 
One of the most comprehensive discussions is McNemar's analy? 
review of opinion-attitude methodology, in which he carefully 
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the issues involved in measuring attitudes by scaling technics, in single- 
question opinion gauging, in the administration of tests, in statistical 
treatment. and sampling, and in conducting morale surveys. Katz (66) 
Wrote a critical comment distinguishing what he called “survey technic 
Írom opinion polling. He holds that the single-question type opinion 
poll is applicable only on issues where public opinion is crystallized and 
to which unambiguous questions can be addressed. In such cases, a “cross- 
Section” sample may serve adequately. The “survey technic,” on the other 
hand, is necessary in approaching issues in which public opinion is not 
crystallized and requires the use of plural devices, subtle and often indirect 
indexes, more complex sampling and above all careful consideration of 
Scientific method in the analysis of such variables. The “survey technic 
Vas applied by government agencies during the war to the measurement 
9! morale in war industries, and in studying morale as influenced by 
Strategic bombing in Germany and in Japan. Campbell (22), in а com- 
Panion article, emphasized the limitation of polling to questions that are 
Well understood by the public and are clear-cut. For the remaining ques- 
tions he recommended “open interviewing," which reveals not only the 
тезропдеп yes ог no answer, but his interpretation of the question and 
а intensity of his feeling about it. Bernays (9), addressing himself опу # 
to attitude polls and excluding factual and purely quantitative шз 
Оп markets, elections, and similar issues, argued that polls are useful when 
used as а guide to current opinion, since they cover only a temporary 
altitude, He was concerned with the prevention of misuse and misinter- 
Pretation and recommended licensing sound and ethical polling ee 
and educating the people and public leaders in the social significante T 
polls, Blankenship (13) edited a symposium to which twenty-nine i 
ists Contributed articles dealing with specific aspects of epus > 
Pinion research and sampling technic as practiced in business, m » 
Sovernment, and agencies reporting to the public. Ferraby ( | n 
cussed the qualitative and quantitative technics of mass-observation 
England. 


Technical Papers 


Slight differences in phrasing, order of questions, and like variations, 
oten yield different proportions of favorable and unfavorable responses. 

Uchman and Guttman (120) described an objective method based on 

"man's technic of scale analysis and intensity analysis of dividing the 
responses into pros and cons so that the division is not affected by wording 
°F similar variation, The method results in an intensity curve, the lowest 
Point of which will be the same for any sample of questions from the 
Same scale or dimension of opinion. In another paper, Guttman (51) de- 
еа the technic of scalogram analysis, а method of quantifying qualita- 

ve data, 

Gallup (43), in reply to criticism of public-opinion measuring, de- 
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: 1 make 
of reference and thus allow avoidance of the desired response pe ib 
difficult the classification of responses. The questioner must be а 
clarify responses. 


nd 
; es 81 
equacy of sampling procedur 


lidity: 


s 5 e р jeving 
n which the poller is interested, (c) pei 
clearly (according to the poll au t 


concept of clear thinking), (d) assuming that the respondents nce 


H . è in- 
know the implications of their opinions to answer validly, and (e 
corporating prestige factors into the complex of questions. „ted 
Dodd (32), 


recognizing the growth of the survey industry, has m а 
ош the need for, and outlined some forty dimensions of excellence six 
basis for standards for Surveying agencies. These are divided a gr 
major groups: agency credence standards, questionnaire standards: he 
pling standards (with Some statistical details given), interviewing § “un 
ards, reporting standards, and administrative standards. These аге 
| research agency. yey 
9 questions of administration of field work in large-scale arit 
by Bevis (10) and by Huey (57). Bevis, a ihe 
of resident interviewers. Huey outline те“ 
special skills arising in large-scale, organize 
arch organization and administration of the 
Division of the U. S. Strategic Bombing Survey in Japan. 


о 
Frazen and Lazarsfeld (42) analyzed certain problems in the 000 
the mail questionnaire. They m ' 


Тїте subscribers, 1000 each of t i 
five respondents and 882 non i 
results are stated to indicat 


7 i nswe 
valid samples of comparatively homogeneous groups and that the ат 
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to some questions given in a mail questionnaire are more informative and 
more freely given than the answers the same people give to the same 
question when face to face with an interviewer. They recognized, however, 
that significant biases do occur in mail returns, and precautions must be 
taken to avoid prejudiced generalization. . 

Guest (50) compared the results of a consumer jury test carried out 
Py magazine votes with one carried out by personal interview. He found 
that the difference was considerable tho not statistically significant. 


Illustrative Studies 


The following references illustrate some of the major categories of 
mass-survey technic, described above, as follows: reader panel: Corson 
(26) ; opinion study of a special population segment: Hollis (54), 
Peterson (103), Faterson and Klopfer (38); information survey: Mills 
and Atkinson (92), Endicott (37), Kwoh (77); attitude survey: Blum 
14), Crespi (27), Smith (116), Samuelson (112). 


Combinations of Observational Technics 


Several studies have combined several diflerent technics in a manner 
Which justifies special mention. Kitay's (74) investigation of attitude 
toward religion made extensive use of personal documents, such as auto- 
'овтарћ лез, essays by students on their attitudes. responses to personal 
ata questionnaires and attitude questionnaires. His study was based on 
139 Jewish students of the Commerce Center of the College of the City of 
ew York in 1941 and 1942. Radke (107) investigated parental authority 
and discipline in the home environment and its correlates in the child's 
altitudes and social behavior by a number of methods, including question- 
naire and interview reports from both parents and children, ratings of 
Personal-social behavior by teachers, and tests, experimental situations, 
and Projective technics on the children. The subjects were forty-three 
Nursery school and kindergarten children, averaging four years eight 
Months in age, from urban homes, representing a select social, economic, 
and educational sample of the population. Radke found that the pro 
Jective interviey ле children yielded valuable data in locating 


Mes їз with the young . 5 E : 
critical areas in the child's home relations and in getting his reactions to 


ite r 
Own home situations. 
Observational Instruments and Aids 
Photography 


a Outstanding photographic study is that of Gesell (46) which 
™marizes the physical and social growth of a baby in 800 photographs. 
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Eye Movements 


; ms zi н ording 
Brandt (18) developed a camera which permits simultaneous гаа wn 
of vertical and lateral eye movements. This is a valuable device fo 


: Б ees ч relate! 
types of research in reading, attention, illumination fatigue, and 
problems. 


Hearing Aids 


а- 

Davis (30) reported experimental findings and acoustic pacem 
tions on the design objectives of an ideal hearing aid. Gates and к in 
(44) did a research of extreme importance and interest on the үз ЯЙ 
fluencing the decision of children to wear hearing aids. Using pn 
extensive interviews they discovered many social and personal fioctive 
of controlling importance which can be adopted in the more fur two 
design of hearing aids. Lorge (81) found on audiometer retests à imd 
years of a group of twenty-five hearing aid users and a control gro ә 
equal size, that there was по significant difference between aid users 
the control group in amount gained in hearing-speech capacity. 


Physiological Measures 


а of 
А Р А A s 
Bitterman (11) using continuous electromyographic recording 


; * f. : ~ 5 visu? 
cardiac and eyelid activity, obtained while subjects performed 


i ; Ё : 5 А -J in six- 8 
tasks in two different experiments involving reading material in $ 


П У t ation: 
len-point type at three and at ninety-one footcandles of illumina" of 
found no evidence that ei 


al Review 11: 253-58; June 1946. 


a 
with” 
and Rocers, Cart Б. “A Teacher-Therapist Deals 59,42: 
Handicapped Child." Jour; 


nal of Abnormal and Social Psychology i the 
April 1945, Planning, р, 
5. Baker, EMILY У, Children’s Questions and Their Implications for 1945. 172 
Curriculum. New York: Teachers College, Columbia University, 
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CHAPTER VI 


Tests and Measurements 


WILLIAM B. SCHRADER and HERBERT S. CONRAD 


: i ic of 
Acmevemenr testing, broadly conceived, constitutes the рео ee 
the present chapter. In preparing this summary, recognition has mad in 
to the fact that certain other issues of the REviEw cover а eat 
specific subjectmatter fields. Some overlap may occasionally n ;n the 
within the fields of intelligence, special aptitudes, or personality, 
case of studies having implications for achievement testing. 


„term, 
utilization of research data offered by cumulative records; (b) long fter 
follow-up studies 


| епу 
the school years; (c) effect of differing motivation and curriculum de- 
phases upon inter 
velopment of imp 
tests. In general, 
test methodology, 
jectives, 


Textbooks and Reference Sources 
The late С. C. Ross 


ucational measurement, 


: с on € 
(104) completed a revision of his textbook eld 


$ Рафи" in the 
taking account of recent contributions in 


t n . . H H nts. 
but placing relatively little emphasis on statistical developme пое! 
also prepared a workbook (103) to accompany the revised text. re 
workbook was 


д 5 
Prepared by Remmers and Gage (101), for ШЕ pu 
ment text. Adkins et al. (1), wrote a practical, generally usefu 1 se vice 
i + with particular reference to > sored, able, 
pter on performance testing should be especially nno a 
i ics by Traxler (138) includes an p eri? 
nt tests, along with other valuable book 9" 
td and Burnham (25), in their 


" е 

5 chic" 

> presented a thoughtful analysis of а 016 ^ 
ment testing at the college level. Wood and Haefner (154 
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m ү field of bibliography, Hildreth (68) prepared a supplement to 
os ee bibliography on published tests, bringing it up to date as of 
stated ти and Holzinger (121, 122, 123) issued their annual an- 
Bravo ibliography on statistics, theory of test construction, and factor 
E ysis. Finally, mention must be made of the new edition of Buros’ 
T ro Mental Measurements Yearbook, publication of which is likely 
all just beyond the time period covered by the present summary. 


Test Construction 
van development of new tests within subjectmatter fields is most ap- 
= пе | discussed in issues of the Review pertaining to these fields. 
Ше мнр published tests also appear in Psychological Abstracts, 
Munus nal of Consulting Psychology, and Educational and Psychological 
tests ела (44, 45). The present summary is concerned primarily with 
" veloped for research purposes, or those which present some feature 
Beneral interest, 


New Tests 


Tests у " . 
fi vere developed according to logical analyses of subjectmatter 
lelds by Harris (68, 64), Spache (114), and Ebert (43). Harris songht ^ 


to ' 

m А H . H 
of spi seven logically discriminable aspects of the comprehension 
erary materials. He designed an experimental test in which seven 
ere used, and in which 


Teadj 

под selections (including poetry and prose) w ай eur 

tasks P Systematically constructed to represent the мире ка che 

a singl actor analysis, of the bi-factor type, led him. to conclude à 

on ds common factor accounted for the intercorrelations among ue 
Seven aspects of behavior. The seven reading selections used also 


Wer | 
tens, found to yield only one factor. Spache developed a test of apre 
stas ng, broken down into five logical aspects. corresponding to five 
p T lems. He was thus able 


o hag sequence of solving arithmetic prob eee 
apparent] five part-scores. The intercorrelations 0 а eite 
ifficu]t Y computed for widespread groups. and in ~ Lei 
in m th to interpret. Ebert developed a test of genera iz ot at 
atie ~ ematics suitable for eighth-grade students. Three 5 pee pe ws 
anot} Were required: (a) given several mathematical e Нав ее 
State ver example of the common principle: (b) given severa s a У г 
Live ments, to write a verba] statement of the common princip x Wis d а 
ха n 3 verbal statement of the common principle, to write a m ematica 
ty ™ple. Rather high intercorrelations were found among the various 
Pes of бтн, 5 | 
зь tests of considerable interest were developed in paese y ү 
of th, е educational research problems. Malter (80, 81) panne А ин 
anoth, ability of children to read diagrams involving simple symbo 5 m 
t er test for ability to read cross-sections. These tests were designe 

*lermine whether or not children in Grades IV to VIII could use such 
Sin printed materials. Reiner (99) constructed a test of cause and effect 
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: tate 

suited to ninth-grade science students. Students were required p я 
whether a condition in a given sentence was (a) a direct cause, а 
indirect cause, ог (c) по cause of an event in a second poete sol 91. 
thirty-five minute, seventy-eight item test, he obtained a reliabi мийа 5 

Grener and Raths (59) prepared an interpretation-of-data et manne 
for children in the third grade. Horrocks and Troyer (70) ae tota 
case-study test similar to Baller’s “Case of Mickey Murphy. anise 'б 
cases used were carefully constructed to provide adequate cove . were 
main topics in mental hygiene and adolescent psychology. tems 030) 
designed to measure ability in diagnosis and remediation. Troy master's 
described the procedure used in building а more satisfactory on the 
examination for students of education. The test included a section MET 
interpretation of professional data and a section which ТЕА ЯШАЙ 
student to evaluate the appropriateness of an action or gr {гг 
to a specific situation. Troyer noted that there was some initia 
tion on the part of st 
Nevertheless, the value describe 
with objectives were considered desirable features. Angell (6) des 
the preparation of а te 
thé test required stude 
each of the three scho 
issues in order of imp 
were required to ey 


T 

tair репе 

found that college students performed slightly but uico M for 

in identifying correct reasons for views with which they agree раї 
those with which they 


appreciation stressing 
to express preference for M 


р s f 510°, 
mental hvgiene for use in a survey онро 
out two-thirds had а relatively sound ~ definit? 


Problems in Test Construction 


the 
The yearbook of the 


‚эң оп 
National Society for the Study of popu ара 
tanding (91) made what appears to be an ed po 
- For each major field of school achieveme nt? 


tion of illustrative ite 


5 р > 1 
desired pupil behavior. Brownell and Sims discussed eight essent! ora 


+, gen k 
y and Scates formulated pe ete, 
the measurement of understanding. This саде jl 
seful source of test ideas for measuring picis 0! 
At the college level, the Execu 
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mitte у 
im = nant Study in General Education (4) provided helpful 
college education. uation of some of the less tangible outcomes of 
ng 
teachers а (48) ћаз summarized a series of suggestions to classroom 
the mem m си multiple-choice tests for machine scoring. Much of 
osier, Myers «РЕШЕ то the improvement of any classroom test. 
for improving ai QUIM (87) also presented numerous suggestions 
ing such iere и e-choice items, including a list of criteria for check- 
system in use in + erich (32) described at some length the examination 
Program. In his = University of Chicago’s comprehensive examination 
Operation of th judgment, factors which contributed to the satisfactory 
rather than fact е system included: (a) emphasis on problem-solving 
to by the Pes а (b) the convention that only objectives agreed 
act that ке staff are covered by the examinations; and (c) the 
„ агіоцѕ other у б need not take an examination until they are ready. 
In specific field vriters who have discussed problems of test construction 
m industrial s are as follows: Sueltz (119) in arithmetic; Bowers (16) 
i al arts; Beckley (10) in retail selling; Barnett (7) in the 


Socia] studi 
udies; and Meredith and Burr (84) in the area of intergroup _, 


educati 

о Р a 
Pencil oe Hendricks (65) reported on an effort to design paper-and- 
instruction, for measuring important objectives in chemistry laboratory 
ater study, Validation against performance test results was reserved for 


Evaluation 


Уана; 
idity and Reliability of Tests 


For discuss; m 
atis ssion of aspects of reliability and validity which are primarily 
Tavers (13: computational, reference should be made to the article by 
nson а 2) in the February 1946 REVIEW, and to chapter. VII by 
ere js ]j nd chapter VIII by Fattu in the present issue. The discussion 
~ ча to broad problems of validity and reliability, to studies of 
Teliabilit Y of specific tests, and to evaluations of test technics in terms of 
„Ту and validity. 


alidity.. | 
Validj ¥—In a comprehensive discussio en 
ity,” Mosier (86) pointed out that "validity by definition” (the test 


Upli 
vali pates the criterion) is entirely sound in principle; but that such 
close, in practice, to validity by 


cation of rigid standards to insure 
f the test and the desired behavior. 
alidate simpler, more practical 


St 


n of different kinds of “face 


idit 4 
assu paie metimes comes dangerously 
dup Fia n." Rulon (105) urged appli 
‚ 6318 so Је between form and content o 
instruments, structed could then be used to У 
Md (41, 42) studied the validity of College Board placement tests in 
an and French, using grades in courses at different levels as the 

F 43 to .87 for the German 


criteri 
io 23 
Courses. Validity coefficients ranged from - 
^ and were in the .80's in the French courses. In a study of the 
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— ; ratings 
relationship of scores on a recall-type objective test in German to d 


| 0 

of translations, assigned by highly experienced instructors, ger И 
obtained a validity coefficient of .64 based on 21 students. White E us 
a study of the validity of a test of achievement in higlrseligo ай 
compared item analysis results on separate parts of the test np tai бе 
differences in curriculum emphasis between two schools, and foun 
differences were in accordance with expectation. | E 

Reliability —Two attempts at a general formulation of the pap et 
ships of various methods of determining reliability appeared. Cro Jude 
(27) evaluated six procedures in terms of the kinds of variances ^s iet 
in the estimate of error-variance used in determining reliability. He ior 
cluded that since no method is generally best, test authors should n 
more than one kind of reliability coefficient. He noted that the estima ere 
of reliability generally involves making assumptions which the exp 
mental conditions probably do not warrant. 


R. L. Thorndike (126) made a detailed analysis of sources of vari 


ance 

sing 
i É í ainne 
in performance and evaluated ten possible procedures in determ ү 
reliability. His report drew 


m 

upon the extensive experiences of the on 

Air Forces Psychology Program. He stressed the importance, in i 
of speeded tests, of obtaining test-retest reliability (by the separate а 

istration of equivalent form 


+ ation 
з). He also pointed out that the determinat!” 


f equival : . viz 
of test reliability is sometimes inherently difficult or unsatisfactory > i: 
for tests involving insight, tests in which the subject has immediate under 
edge of results, and performance tests in which sets of trials are run from 
conditions which vary appreciably (and generally uncontrollably) 
set to set. 
Reliability and Validity of Technics 
athe” 
Plumlee (96) has compared t il 


he relative value of three types of 


+ ole 
iar ip’, 
matics items at t : mult Г 5 


choice,” 


F 
e demonstrative form both in reliability (.92 25. e 4 
course grades (.44 vs. 37) for comparable testing | ош 
at the multiple-choice and answer-only forms ђак У he 
е in predicting college mar еб ў 
е, more economical with resp ound 
‚ also working at the college-entrance vi with 
А English grammar, correlated more hig 7 gi? 
teacher's ratings on writing ability and with grades earned in test 


in predicting 
She found th 


scoring. Huddleston (71) 


test in predicting English 
and Larsen (12). 
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Probl у 
studies, To : ge technics were also attacked in several other 
use of "none of Ew Bennett (151) did not find any advantage in the 
they found а = as an alternative in multiple-choice items, altho 
response, Usinz n pede that this alternative tended to slow down 
Was possible i de us ysis procedures, Wesman (150) found that it 
lar items (rail ntify correctly spelled words which have value as regu- 
istis. (148 her than merely as filler") in a true-false spelling test. 
) also studied the relative merits of instructions to mark 
ared with marking only the wrong 


every item “right”? or “ s 
ght” or “wrong,” as comp 
No appreciable effect on reliabil- 


items 
5 > OD a test 8 

st of gra " н 
Чу was found grammatical structure. 


Int i 
*rpretation of Test Scores 


Flanag 

D + + 
ould tend to place increasing 

ts about. performance, along 


emphasized. The 


emp ей: у ou predicted that test norms Ww 
With the iere socially meaningful statemen 
evelopment мо expressed relative standings now ) 
9f test results } Such absolute standards should aid in the interpretation 
empirical ме counselors and administrators. Such an approach implies 
&xtra-schoo] кек 7 and the determination of critical scores m terms ође 
ev : s. 
Pin, 1 089 dealt with technical points in th 
used in makir Le (127) described briefly a procedure which he has long 
Оп an older E Scores on a new edition of a test comparable with scores 
‘dition of the test, when the original standardization sample 


18 no | 

; оп al 

In the icons available, Harris (62) called attention to a common error 
rpretation of grade norms: namely the failure to keep in mind 
Stein (115) described 


that zer В 
а test thes goes with a grade score of 1.0. rib 
results from Раш of variances, which should be used before combining 
escribed а ifferent schools when determining local norms. Tucker (140) 
achievement new system of norms for College Board foreign-language 
rom one f tests. These norms were designed to achieve comparability 
oreign language to another, by taking into account the fact that 


the 

Avera. 4 

to 8e amount of students’ previous training varied from one language 
necessary to take into 


an 
у у Turnbull (141) found that it was not necessa | 
Performan € sequence of topics in physics courses in interpreting the 
two fanka] of students on a college board physics achievement test taken 
osely 5 before the end of the course. 

Called att related to norms is the problem of score profiles. Walker (147) 
€ntion to the need for a means of measuring the difference between 

iance could be used to test 


e development of test 


Wo 
p 
{телер p n such a way that analysis of var 
ing use ennett (11) in a brief presentation argued that tests, before 
Velo as separate entries in à profile, should meet a criterion de- 
luded on the basis of intercorrela- 


. Oped 

tions o by Kelley. Traxler (137) conc 

bea ee that vocabulary, 
We Tests of foreign-language achiev 


grammar, 
ement ar 
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А ver- 
to justify separate consideration of each. In an experimental phe cnl 
ing two years, Tilton (128) attempted to change the н 
of arithmetic on the achievement test profile. He found that one o „ве 
studied showed a substantial relative gain; one showed a substa 
relative loss. , udies 

Relevant to the problem of interpretation of student gains ifm 
by Woodrow (155) and Wesman (149). Woodrow investigate Tests for 
correlations of gains on Metropolitan and Stanford ee а one 
four elementary-school groups. For three of the groups, gains p three 
year interval were studied; for the other, gains over one-. two-. а gains, 
year intervals. Altho three factors were tentatively identified in : aed 
the intercorrelations were characteristically low, indicating ша diui 
variance and error variance were conspicuously present in the Eo relations 
He also found that, except for one fourth-grade group, the ш tenth- 
of gains with IQ were characteristically low. Wesman (149) em scores 
and eleventh-grade students, correlated gains in intelligence ie view 
with gains on achievement tests, The findings are in accord Num ју short: 
that gain scores, particularly if the lapse of time has been relatively 
tend to yield low correlation coefficients, interpre 

A'number of reports dealt with factors tending to obscure the ШЕ 
tion of test performance. Of these, most significant was the revi Tin 
Cronbach (26), in which he brought together numerous concepts d v 
the general heading of "response sets" : respons? 
accuracy, and others). Within the field of achievement testing, 
sets would presumably be 
tions (including essay tes e, pro 
same set of choices may apply to a whole series of items (e.g. rU © tor 
ably true, uncertain, etc.) 
minimizing the influenc 
Tetest performance, fou 


tae 
by 


е 
nd that high-school seniors who repeated Ihe rp 
tests after a year did reliably better than a presumably compara? o the 
of seniors taking the tests for the first time. When alternate aa iably 
test were used in the retest. only the physical science scores were me 
higher for the repeaters. Separate norms were recommended as а E 


cues? 
of overcoming the difficulty. Studies of cheating were reported by " 
(74) and Gross (60). 


jable* 
Relationshi la 


lation) 
у беле, 
е Стадише Record Examination Tests 0, st 


als 
erative Achievement Test scores. A factor an ia 
aduate Record Examination Tests petanti® 
as “reading comprehension” with ith i 
loadings on all eight tests after rotation, and two other factors нет 807 
tively small loadings, Morgan (85) found that students with hig nly 


‘adie. отрар significa” y 
demic achievement within their grade were also on the average sig 5 
higher in social acceptance 


454 


a factor tentatively identified 


е: 
s in Ста 
and reputation among children in 
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to VIII i " 
ке а а war-boom community. Gough (58) found only a slight positive 
ion between socio-economic status and achievement, after IQ had 


ееп i ‚ = 
Partialled out, among 127 sixth-grade pupils. Lobaugh (78) found 
on marks. while boys averaged some- 


wu Higher s achievement tests: insufficient. data were presented to 
Schreiber ihe iability or relative importance of the differences involved. 
Metic com 9), using fifty-three cases. found no reliable gain in arith- 
and lane putation during four years in high school; by contrast. spelling 
this к кш usage, literature, and hygiene showed marked gains during 


at gi 1 
girls averaged somewhat higher 


Evaluati 
Ы uation of Technics for Testing 
“ao (143) undertook a comparison of essay-type and objective-type 
nations with respect to their value as learning experiences. Contrary 


to ear]; 
ie ме results in this area. he found that there was no evidence for the 
lority of the essay test either as a learning experience or as à means 


rie oe students to use a superior learning method in preparing 
Writing ua Diederich (33), in a thoro discussion of the qan oa of 
examinati l, pointed out that the correlation between two three- our essay 

ions written on different topics on the same day did no? rise 


+ Ove; з H BH m Я t 
if 55. He argued that higher “reliability” in pay mun 
alidity. Diederich sug- 


ma by artificial devices, may lead to loss inv ар 
in writ at the efficiency of the essay examination for ае чамі Атан 
atinan may be increased by announcing. about a wee s ees 
Free lon, the reading passages upon which the composition vill | 3e 

man (54) attacked the monopoly now held by objective tests; and indi 


ке . 

= ти lests should give more attention to requiring a " € 
ier. in their ow i 112) argued for the essay tes 
и за sid ; aluable insights into 


anot} Н Р 1 | 
pers her viewpoint, stressing that the essay test gives Y :udgment. 

a, nal-social development and processes of thought and » [5 An 
Pare, p exploratory study, Courtney, Bucknam, and Durre f the same 
Tate ү к fecal, multiple-choice, and oral-recal oy! ав samples 

aterial, This у further study, using ATS ~ 
а ө problem is worthy of further 7.73 1 i 
nd Varied subjeetmatter > a definite bearing 


Мроп test і 11 (29). They found, 
st technic w М 1дзоп and Carroll 147 
Y use of s was reported by Dare нө "сен оа, that scores 


x time-limi uently represented a mixture of knowl- 
‚ Be or ski] ilar investigations are needed 


r study 


actor analysis and mu 
t tests of aptitudes freq 
е cas l and speed of perform 
Д vh au. en useful technics | 
qipan C159) fama jor it was possible for judges to Fr нуы 
асс culty of achievement test items ina particular field eg es үз шоу 
imph ү? but judgments of absolute difficulty were less bos s iis 
Nn Y that items can be arranged in an ascending order of difficu ty wit ie 
ee degree of accuracy ОП tests which have not been pretest * 
ndahl (66) described two procedures for reading standard scores 
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for achievement testing. 


lo. 5 
REVIEW or EDUCATIONAL RESEARCH Vol. XVIII. No. 


directly, using an International Test Scoring Machine. Taylor (125) Ld 
lined a number of shortcuts and technics for efficient use of the vam 
machine, and Bice (13) described a procedure for providing cae d 
knowledge of results to students on machine-scored answer sheer, vid 
(135) advocated overprinting of answer sheets to facilitate hand-s dd 
and to give students knowledge of their errors, In order to make Kern 
difficult, Lemmon and DuBois (77) developed a procedure where a en 
dents are required to answer questions printed in the same order uf 
test booklet on different spaces on their answer sheets. Ryans ( ini 
described in detail a procedure for constructing a profile chart, p^ 
standard score conversions based on local data. Mosier and Price | 4 
presented a convenient system for arranging the alternatives of five-cho 
multiple-choice items in random order. 


Applications 
Planning the Testing Program 


rn 

Findley (49) outlined a group testing program suitable for a pd 

“school. Among other points related to achievement testing, he ау 

mended: (a) that the tests ђе given in the fall to guide curriculum Кып 

ning; (b) that careful cumulative records of results be kept; and (c) ces 

the first four grades measurement be based mainly on informal tests. pare 
(38) outlined a minimum testing program, urging that achievement 


s that 
be used at the completion of each major phase of schooling. um 1 
supplementary testing beyond the main program be provided for 10 
percent of pupils, Т 


е gical 
he Spring 1946 issue of Educational and Psycholog 
Measurement carrie 


5 
Lo. н м gram 
! d descriptions by various authors of testing prog 
in a number of schools and colleges. 


Counseling 


d 
s , hey 
the technic had promise for i mor 
recommend that systematic research be undertaken to provide а 4) 
objective and с 


er tha? 


seling 
in 
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Teacher Efficiency 


A numbe у : 
lest gains К pioneering investigations have used pupils achiev 
studies, zack > i of teacher efficiency (8, 9, 21, 116) po ens 
socio-economic «з les as teacher-load, class size, class отаца d 
ain is Еа ЕЕ tus of the groups are kept constant or are ond E 
expected indi as the difference between actual and expected gain The 
that pupil in isa bial is the average gain for individuals vini пази зе 
Posite is made ghted score on a predictive composite; the predictive com- 
achievement ён of such elements as mental age, 10, and scores on 
ше class и d of the term. The statistical analyses 
pur бше onr ps [o individual scores wherever appropriate 
a a teacher mat f OT. папу, the design recognizes the possibility 
ers (eg. u y be more efficient with some kinds of pupils than with 
Results from the vs. lower halves of a class). 
ci HN have : + use of achievement tests in the measurement of teacher 
: teachers = ar been rather inconclusive, partly because the number 
Sachers in th ied has been relatively small. Sometimes the number of 
employed i s has been little larger than the number of variables 
Cross-validatio he predictive composite. Another weakness is the lack of 
Capitalization EN the use of a fresh sample, as a check against the 
© multiple fe chance in the determination of regression weights and 
Тш) orrelation coefficient) . 
ure all the H needs more than mention that ac 
Ts Mone" products of teaching. Consequently, 
tests in the evaluation of teacher efficiency mus 


Wit 
dug 
Brea : 
t caution and discrimination. 


hievement tests do not meas 
the application of 
t be carried out 


R 

| esearch 
s technics in educational 
t tests were the most 
tudies published in 

jn which use © 
al significance, the 
(28) found that 
tude as well as 
s correlated 


Shann 
research үз (110), studying the role of variou 
Tequently und among other things that achievemen 
e Јана at Pu source of data in 1377 research 8 
achievement of Educational Research. Among studies 
ollowing tests in research produced results of gener 
Average s may be briefly noted: Davenport and Remmers 
Si оте» on the Navy V-12 tests (which included apti 
63 with ent material) for candidates from the various state: ‹ 
average teacher's salary ап .80 with current average per pupil 


Cost in 
of. the states, Mandell and Adkins (82) found that an interpretation- 
the Progressive Education Association 


-dat 

light Year of the type used in А e А 

ederal r Study, correlated well with standing of administrators 1n the 
5 | хетишепь 

aptitud esirability of using achievement tests as criteria for evaluating 

attention. Van Dusen (144) pointed out 

asuring actual performance 


ude 
at the Measures received some 
quality of realism obtained by me 
fairness to all persons being 
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— NN . ub- 
measured. Stuit (117) gave two examples of situations in which webs 
stitution of achievement test scores for informal ratings led to impo 
shifts in validity coefficients of predictors. 


Credit by Examination 


Interest continued in the possibility of increasing educational | 
thru the use of achievement tests for granting college credit. Pressey ( i 
pointed out that the current strain upon educational facilities may eine 
by giving credit by examination, A. B. Garrett (56) indicated that аге, 
Years of experience with credit by examination in freshman chemistry У 
Ohio State University has led to satisfaction with the results. These A 
are given to all students who have high-school credit in chemistry; n 
5 to 15 percent are given credit for one-quarter's work in college сеш ыт 
А booklet describing the achievement tests is sent to each student to aid BT 
in reviewing. Programs in other colleges were described by Goetsch ( 
and by Wickhem (153). T 

Tests of the United States Armed Forces Institute have received consider 
able attention, Detchen (30) provided а summary of information 0n н. 
USAFI end-of-course tests, subject examinations, and General Education 
Developmental Tests, including a list of thirty-seven references. Towns? : 
(131) found that the USAF American History Test correlated 10 бл 
extent of .85 with the Cooperative American History Test (based 5 
hat the intercorrelations of the parts were 


А ties to justify much use of the part scores. 9) 
Studies by Dyer (39), Bradley (17), and Callis and Wrenn 


Dressel (35 ) 


. 5. 
evelopment Tests are used in the awarding of high-school ашына ей 
noted that aside f 


Ри 3 Е оп 
olleges аге £iving college credit to any tn de- 
ment performance. ae Сопеве 
dividu 
sco! 
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Armed Services 


Chaml 2 o 
Ders zi i cal 
( уз study ing possible gains for education from armed serv- 


ices training. 
cators AE р that one outcome on which the majority of 258 edu 
frequent use of = experiences agreed was the desirability of ae 
sidered dle an m hievement tests in civilian education. Tyler (142) con- 
tributing in th ш оп continuous evaluation as one of six factors con- 
Shvenc] bod: e perm of military and naval training programs. 
Sderable am F escribing armed services programs have devoted con- 
of the achieven холї achievement testing activities. À general description 
by Flanagan (50). testing program of the Army Air Forces was presented 
). Hobbs (69) reported on a program of measurement 


using both printed and 
and performance tests of flexible gunnery; in various 
basic school thru combat. 


studies, 
Sine сав m tested at all stages from 
Presented in : = use of printed and performance tests in the Navy were 
services with = ume edited by Stuit (118). The success of the armed 
evelopment ja ет testing suggests that this is a promising field for 
вебе may v should be noted, however, that the expense of this type of 
& may well present a problem in civilian schools. 


e e 


Lar 

Se-Scale Testing Programs 

ional testing programs was the pre- 

Testing appointed by the President of 
hing (22). This 


dvancement of Teac! 
fit 


А signi 
Trin ouo development in nat 
y report of the Committee on 


the C 
a nep? 
ditm Foundation for the À 
expressed its belief that the unification of the large nonpro 


testing Б 
of Es oir cus would benefit American education thru the elimination 
ww dm and thru the availability of greater ini In 
ring together ii the Educational Testing Service was раје , to 
he College Е S testing activities of the American Council on ucation, 
and Poa vin ntrance Examination Board. and the Carnegie борс 
Cooperation "on (46). The new organization 15 thus responsible, usually n 
testing with a sponsoring agency: for a number of large-scale national 
role in PE (47). Among these. achievement tests. play a prominent 
Board: Ж -ntrance Examinations of the College == Examination 
lace : ation-wide High-School Testing Program; а 
ment Testing Program; National College 


gram; С iv 
; Colles: : gram; Cooperative ^ 
ge Chemistry 3 :ng Achieve- 


Testing Pros 


an testing programs ofn 
the Bea, testing are con 
associated s Tor the Selection of Personne 
Ney (100) with the Educational Recor 
Nursi ; and the testing progra 

ng Education (73). At the elementary 


] for Public Accounting 
Pharmaceutical Sur- 


National League of 
for estab- 
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lishing norms on the Metropolitan Achievement Tests, in which pupils from 
every state were tested, may well ђе considered a national program (36). 

Anderson (5) has described the Nation-Wide High-School Testing Pro- 
gram in which, during 1946, the Cooperative Test of Recent Social and 
Scientific Developments was given to about 143,000 high-school students 
in forty-three states. Vaughn (146) discussed the various projects of the 
Graduate Record Office, including the Inquiry into Postwar Conditions 
in American Colleges. In this program, forty liberal arts colleges adminis- 
tered to every graduating senior the Graduate Record Examination Tests 
of General Education and an appropriate advanced test in the field of spe- 
cialization. Vaughn (145) also summarized the development of an achieve- 
ment testing battery for engineering sophomores. Ryans (107) gave an 
account of the testing activities of the Committee on Teacher Examinations, 
and presented descriptive statistics on the 1947 examinations, | 

Among statewide programs, Smith (113) emphasized the role which 
testing had played in the activities of the Bureau of Cooperative Research 
and Field Service at Indiana University, Fox (52) described the rather 
comprehensive test services offered by 
state; detailed information is given or 
сапа orms. 


Indiana University to schools in the 
1 uses of tests, costs, available tests 


Current Needs in Measurement 


ment have been much discussed during this postwar 
in these discussions is the need for testing 10 
; to develop new technics, and to exploit existing tech- 
mes more thoroly. Adkins (2), Deutsch (81), E. S. Freeman (55), ап 
у ave suggested Specific areas needing active explora 
on, among the most Important of which are critical thinking, originality: 
) at the appraisal of learning 
the process of performance; (b) the 
especially as measured by the relearning 
the transferability of learning. In the field of intergroup 
j es is perhaps most acute 
ho sacrifice relevance for objectivity, ап 
y extensive observational study be carrie 
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A related pr à 

= ip на is one of time and budget. Lass and Wrightstone (75) 
Painter анд a, in New York City secondary schools, and 
testing SIS z (93) in a survey of forty-four college orientation 
help = ш» LM that lack of adequate time, budget, and clerical 
individual ic is een Conrad (23), while recognizing that “the 
coordinated tered source of original ideas.” emphasized the need for 

ional resources in the execution of research. 


Trends 


An 
umber e | 
Of writers stressed the importance of measuring general out- 


COmes ; 
wed E + knowledge and skills, rather than in terms of time 
goals of inde ed course content. Thus, Learned (76) urged that large 
ourse-credit il measured by suitable examinations replace the present 
ment would et Peik (95) predicted that the general education move- 

facilitate such a change. Kaulfers (72) recommended that 


оге 
n-lang " F е 
guage testing be oriented around general goals of achievement 
Development Tests 


of knowle 
and Pa and skill. The USAFI General Educational 
Ice may i of General Education developed by the Graduate Regord 
Moderat y be considered efforts in this direction. Rulon (105) counseled 
pproach, urging that 
cognizable. It would 


€ conte 
n 
t area covered by a test should at least be ге 
a check on the rela- 


aPpear 


rightstone (156) noted a trend towar 


analys; 
Ysis 1 H H 
to achievement testing problems. Guilford (61). in an article 


Stress; 
e in . à ; 
Ieted io testing but relevant also to achievement testing, pe 
8etoria] co test authors may presently be expected to report data on the 


фы position of new tests. Ве 
Noted y at view of the testing movement from 1897 to 1947, Scates (108) 
been reali the full significance of the evaluation movement has not yet 
“Тайлан ved. He pointed out that while measurement implies tei: 

"plicit implies “appropriateness,” and that while measurement seeks 
епо У and homogeneity, evaluation recognizes complexity and pays 
“ated п to the patterning of data. Megroth and Washburne (83) advo- 
lop: à means of facilitating the measurement of intangibles, the de- 
Er hich the pupil will not be afraid 
City academic high 


о i | 
тщ Were using informal records of pupil behavior, along with the more 
ting follow-up infor- 


a 
LA eu | 
Mati а mulative record; several schools were с 
Out their graduates. 
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CHAPTER УП 


Recent Developments in Statistical Theory 


PALMER 0. JOHNSON 


Meen ot манаш theory and methodology basic to the science of statis- 
Close тнеш. даје, appearing during the past twenty-five or thirty years. 
aud dosi: v to and appreciation and understanding of the mathematical 

я А al foundations is necessary for the development of statistics. 
provides a research under development by the mathematical statistician 
of statistien scientific capital from which fund the practical ia 
and вы, principles are drawn. There is wide variation among fields 
and elicie workers in any given field with respect to the зри ера 
Vestipatio ncy of the statistical methods of analysis and ~ of in- 
Tesearch ns used. It is hoped that this review may serve to make every 

Worker more critical of his practices. 


Books 
РЕ 

змо books making outstanding contributions to statistical уле! апа 
tatistic were published in 1946; Cramer's Mathematical oe of 
Statis (31) and Kendall's second volume of The Шиа ian 
introdu E (69). The former devotes twelve chapters to та sii 
tipple sa comprised mainly of the theory of measure pam cya 
Mathen ented by other mathematical theorems and tools to ma ~ = гиа 
of q аду self-contained for a reader with a good mE чен = 
tains ential and integral calculus. The second part of the 2 у 
é ч general theory of random variables and probability . = ме - 
the и part of the book, entitled Statistical Inference is pes 5 
Significa." of sampling distributions, statistical estimation, е а 
i Жор: The exposition thruout is mathematical in natu d. 
aked by numerous examples from several fields of application. 
tion main emphasis of the theoretical presentation is on the денле" 
of the precise conditions for the validity of the theorems, their 


Connect : lati 

ctions with g lity d the logical relations among 
е ођађ у an 5 | 

general pi : nts his earlier Volume I to 


selves, Kendall’s Volume П suppleme ч 
tien together a most comprehensive exposition of the theory of кабр 
ni. Our chapters on the theory of estimation, including one on = 
с ке of the properties of the maximum likelihood estia, and a 
«рег each to Fisher's theory of fiducial probability and Neyman 

vel; Y of confidence intervals comprise the first section of the secon 
PRG The iain section of six chnplers 18 devoted to the theory of 
~ Stical tests and treats tests of significance, the analysis of variance, 
Seneral theory of testing statistical hypotheses originated by Neyman 
f multivariate analysis. 


a 
сатвоп, and recently developed t 
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The remaining four chapters are on re 
inquiries, and time series. What the au 


gression, the design of зар 
thor terms the logical aspects 


SEE. А н is 
statistical inference are treated very forcefully in this volume. iue 
he presents the broad principles on which inferences are drawn 


statistical data in terms of probability. 
the mathematical rigor of Cramer's treat 
readers who are primarily interested 


in 
While this book does not je 
ment, it contributes both to ers 
in the advancement of гезеа 


Е ep m А B = c- insight 
and to the practical statistician who, from its reading, will gain 11515 


into the thinking and acting of the inves 
lems of planning and interpreting. sci 
detailed description of these two books s 


the principal problems of statistical science 
Among other books published during 
Aitken (1), Hoel (56), Hogben (58), 


Thurstone (99), and the Statistical Rese. 
out for their general or speci 


practice. A useful index of mathematic 


" Foundations of Statistical 
a 


The development of stati 
Science is founded in 


tigator when faced with the ps 
entific inquiries, The ias dh 
erves to enumerate for the геасе 
today. | is 
the period, those written ы 
Kelly (68), Thompson (97); 
arch Group (27) may be poin 


А H Р ап 
al contribution to statistical theory ? 


al tables is now available (49! 


Theory and Method 


гас 
tatistical theory and methodology as an eX4 


ability. The conceptual ~ + 
is grounded on probabi 9 
f theorems based on them ee 
The various ways of choosite 


The chief f different formulations of the theory of probability 
d е сше ‘unction of statistics in scientific research 15 in the role 
rawing statistica] inferences, the 


into being. The two 
е problem of lesting 
em of estimation, 


ation laten 
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ientific 
Process by which new scien! 


я сё 
Problems of statistical infere” 


statistical hypotheses and (b) the pro? 


liciting 


n en 
t in the data in the most effici 
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Probability Theory 


А The rapid development of statistics went forward with striking increases 
in the number and the significance of its diverse applications in many 
fields. The rapid exploration of new domains left numerous gaps in the 
theoretical foundations. However, at present and for some time in the 
Past there are increasing. numbers of investigations contributing to a 
more and more rigorous theoretical structure. The firm grounding of 
Statistics in probability theory and the significant contributions in this 


field are clearly demonstrated in the very comprehensive survey of 
Problems restricted to the purely mathematical aspects of the subject 
е {тот the 


Presented by Cramer (32). Modern statistical inference stems 
classica] limit theorem of probability. Two fundamental papers dealt 
With this topic. Feller (39) explained the mathematical content and the 
meaning of the two most significant limit theorems in the modern theory 
°F probability: (a) the central limit theorem and (b) the law of the 
iterated logarithm. Erdos and Кас (38) proved four important limit 


u : 
|“ eu» of the theory of probability. : "m 
Isu (60) studied the approximate distribution of ratios of the fo owing | 
p | 
^ types: (1) Y and (2) Y A knowledge of the probability distributions 
x 


X 
ч 1 ; л те 
f ratios has special significance in education and psychology whe 
m. igence 


quotients аге frequently used as statistics. for example, the intell 
quotient, It is also important in experimental work to be able to set up 

е true average of the experimental group as a fraction of wel ral 
пусгаве of the control group. In this case, what is needed are the fiducia 


its of a ratio. The procedure in setting up fiducial limits of a ratio 


ities he £ rmally distribu d estimates has been given 
Г lv dis uted € 5 : 
ntities | aving no ma ] | t b ‘ 


by R. A. Fisher in his book. The Design of Experiments 1 хране 
ther contributions to distribution theory were made by Азан A cabe 
cerning the probability function of the product of two norma у is са 
uted variables, hy Hsu (62) on the asymptotic distributions в { ай 
Statistics, by Camp (23) 5n the effect on a distribution пайса poco 
Changes in the population function, by Chung (24) tae er ale (15) 
Partial sum of independent random variables. and by син OR ^ (9) 
raling with the distribution of the sum of ee НРУ" 
“ое that orthodox probability theory may bé; улове чый 4 


y .1. " М 
Probability numbers outside the conventional range 


Sampling Theory 

While iE cam be stated broadly that no essentially new methods of 
Selecting раније samples have been developed in recent years. 
many additions to our knowledge of underlying theory of the various 
Methods of sampling have been made. Furthermore, much development 
as taken place in ‘technics for estimating the sampling errors of both 
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; 7 ished a very 
simple and complicated sampling designs. Ү ates vw пене an 
comprehensive and informative paper dealing with масла and socia 
applications to problems in area sampling. and in 8 both in economic 

'eys. The intensive use of sampling during the war velo ране 0 
ae 1 eys, and in operational research led to чезе) A greatly 
ae ee for handling materials at oe. when 
iom: Part to part and of methods of estimating aS when the 
sampling units of widely different sizes were used. ud cr midi d 
discrepancies in size are marked, estimates established 


jma- 

h of necessity complicates the vnd 
Random sampling (without үе strati- 
mpling from groups), нса dic 
s, and balancing are the principal 8 ling 
ds involve random selection of the samp!” 


1 1as 
not strictly homogeneous, ha 


5 + ods 
elopment of the various systematic meth 


sampling. The principle of randomiz 
velopment of the various modern desi 
made possible the development of 
of sampling by Providing a valid est; 
elements in the Process of selecting 
A good illustration of the modern 
was presented in 4 Chapter on Pop 
graph by the Bureau of the C 
the theory underlying а particular a 
subsampling and demonstrates cifie 
location by which the sm 8 obtained for a SP ation 
expenditure," ere developed for estimating the total Pop ation? 
the variance of th; imate in terms of population parameter, xPP ation? 
and approximations to these expec rveys 
problems апа methods of sampling $U 


а 1807 
" Gurney (54), Hansen and Hat 
(53), Jessen (64), and Mahalanobis (75). 


e- 


$ š ; esen 
its relative efficiency repr ју м25 
у 
Syste 
ecified 


the class of populations 81 ut 1798 


sampling for one sampling rate, рече 
ing for a different sampling rate. Н tema Ё 
ddition concave upwards, the sys 
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sample у 
эй „Ды average more accurate than the stratified. sample 
Were made by "d e aie Other comparative studies of sampling methods 
. Gumbel (49) ow (74) and by Brown (22). 
in a sample. ые е conditions of independence of the extremes 
variate анан fa E (98) considered the theory of univariate and multi- 
ogical iternm actor analysis, making a comparison of the psycho- 
to the prablem a Pi of the resulting factors. Baer (7) contributed 
where it is id о sampling from a changing population. Cases arise 
and if the " peu to take more than one sample at any given time 
arises of E changes between successive samples, the problem 
certain param ing from a random sampling of the original population 
the mean, et eni of a family of populations. The stochastic limits for 
mined, Mila (73 and certain other statistics of the sample were deter- 
or use in estim 78) presented a method of analysis and presentation 
Utilizes both st aing a population fraction from a sample fraction, which 
о the gr statistical data and collateral information. 
Pling, mo eat fundamental advances in the theory an 
main com ари in educational and psychological res 
pletely indifferent. Only two publications bearing on sampling 


Problems ; 
s in these fields were located. Cornell (29) applied the method, of 
n enrolment for the pur- 


1 enrolments of various 


d technics of sam- 
earch seem to re- 


lypes 

of сий ше 

Marks ње in six major classes of higher educational institutions. 

gical rese pointed out that it was difficult to find any study in psycho- 
arch that used sampling designs which made possible the vali 


the description of the samp ing 


hological re- 


Search 
ys increases sampling 


showi : 
error а wing how cluster sampling almost alwa 


er of xo RH Ала unrestricted sampling err h | 
existing s. This is attributable to the practice of sampling previously 
Correlati &roups of the population which involves a positi 

9n of the variable under investigation. Since cluster sampling is an 


extre; 
mel H H H +. H 
essentia] valuable method of sampling 1 psychological research it is 

by which statistical estimates 


the = know the conditions and means 1 

s asures of their sampling error may be accurately made. 

need is urgent for thoro stu є efficiency of different 
blems in educational 


Samp}; 
Plin 
esearch procedures for the different ty 


dies of th 
pes of pro 


est 
of OMS 

Statistical Hypotheses 
X is the measurement of a certain 
d measurements are carried out, say 


bles: Xi, Xa ——— Хи It is 
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Su 
Ppo. 
character s that a random variable 
times ye that a number of repeate 
- We then secure ЈУ random varia 
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y 4 | T e 
assumed that the ЈУ random variables are independently distributed and 3 
set of values comprises а sample of У independent observations on 


Assume that the probability distribution of X is normal but that the value 
of some parameters, ©,, 


ч ђе 
Апу assumption about the unknown parameters, Ө,, —_—, ©, may 


& Which is derived only from such 


s of judgment: (a) errors of 139 
rejection of Не, and (b) errors of the rat 
9 reject Ho when, in fact, it is incorrect; ¥™ 
true. To know the properties © 


f ie. A oy! 
(65) extended he utility. the E?-test and the T?.test, Johnson and "o 


qual variances. Wilks (112) developed Бо 
474 98 method of likelihood ratios for 189 
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simultaneously the equality of means, equality of variances, and equality 
Е Covariances in а normal multivariate population of К variables on the 
h "A " à sample. An application of these criteria was made in testing the 
Ypothesis that three “parallel forms” of a test are really parallel forms 
i 25 means, variances, and covariances are the same. Grant (47) illus- 
‘face the use of certain statistical tests, including the criteria of random- 
› in learning and problem solutions in experiments in psychology. 
a and Tsao (66) developed a test of the homogeneity of a set of 
thin, Tia when correlation exists between the means and standard devia- 
on vari књ is of special value in analyzing the effect of increasing age 
£oodn ability of traits. David (35) developed a Chi-square, smooth test for 
obser ess of fit which takes into account the sign of the deviations of 
"оспе from hypothesis and the order of these signs. : 
um e studies treated the test of significance for intraclass ve x 
the us amily Sizes are unequal (14), the use of the range in the t-test (7 ), 
individ, of ranking methods in testing the significance of и іп 
of the ual Comparisons (111), operating characteristics Pe в ge 
“ig Statistical sign test based on the differences between Shomer і ем - 
Ge 2 we à table of significance levels (36), the principle o M Е Um 
of lend Т а broad class of statistical hypotheses (59), the signi саде 
signifi differences (73), and the effect of intraclass correlation on с D 
А 1сапсе tests (107). Useful tables have been prepared which ес 
мн of making the most efficient test now available for testing the 
8eneity of a set of estimated variances (96). 
ido, а. tests—An important extension of the ee ae 
(27) T testing hypotheses was evolved by W ald (106) an е wi 
s o, € method of sequential tests of a statistical hypothesis app а 
ары Principally to the analysis of industrial products ved in = 
"NOD оѓ а sequential probability ratio to the observations ta "m à 
( “time. After each observation one of the following actions 15 i 
пе lot or process under examination, or the statistical ore a 
test, is accepted, (b) it is rejected, (с) judgment is im e de 
r observation is taken. In cases (а) and (b) no further о ge cx 
n. The claim made for this test, where it is applicable, as ав ЈЕ 
© classical tests, which use a sample number fixed in advance о 
Feri i ti : iti f the test with a smaller 
ave ment, is that it can satisfy the conditions о ^ E naci 
avs е Sample size often as much as 50 percent less. m плате 
Tes ipe upon conditions of randomization or where the i. are pian 
cedi 's upon inspecting the items is a random sequence. s е Г 3 
~ Ures in conductine the experiment determine the test to be use Н: 
the hy of note that p* this process the role of statistical analysis is in 
tio Yery process of experimentation itself as compared with its oe 
xpo i Ве time of designing the experiment, characteristic of modern 
ental designs. 
devet ccia] case of sequential an 
Oped a two-sample test of a 1 
P 


on 


Under 
злоће 
is take 


alysis was treated by Stein (94), who 
inear hypothesis, the power of which is 
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independent of the variance. Cowden (30) provided an illustration Ee 
application of sequential sampling in testing the achievement of stu 
in a class in statistics. | ‚ фе 
Rank correlation—Since rank correlation is a useful technic n ui 
analysis of certain kinds of data arising in educational research. pec d 
tions of this technic are of importance to educational research ous 
Ап increasing amount of attention is being given to problems of statis sa 
inference which are referred to as nonparameter problems; that 18, рї ау 
lems in which the cumulative distribution function of the population he 
be held to be continuous but in which the function is arbitrary with 


dence intervals for a rank-correl 
and developed a test of signific 
correlation coefficients Hoffdin 
tion of Kendall’s (1938) measu 


го rank: 
ance for the difference between two rà 


ith continuously distributed X and Y ! 


ilit 
rp (92) treated the problem of the probabi } 
distribution of Kendall's i 


rankings. He also constr 
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have Е - 
of mn te | cem en underlying the efficient use of the analysis 
underlying the icd Zsenhart (37) enumerated the several assumptions 
of Enel. dran DT of variance and treated the practical importance 
tions are not satisf Y pointed out the consequences when certain assump- 
ing the failure of "a and gave important information on means of detect- 
Serious conseque. e assumptions as well as on how to avoid the more 
the original d үш Bartlett (10) treated the problem of transforming 
Statistical anal ri changing the scale of measurement in order to make 
of аана more valid. He gave particular consideration to the use 
inverse sine | one such as the square root, the logarithmic, and the 

ransformation in applications of analysis of variance. An- 


Other i 
important paper by Bartlett and Kendall (11) dealt with the 


ogarithmi 
mic " = B : : А 
transformation in analyzing heterogeneous variances. Irwin 
ithin and between class 


treat . 
analysis wes the problem of interpreting the wi 
е use ^p sum when the intraclass correlation is negative. 

of the analysis of variance would be greatly limited, particularly 


ucatio ; ч А _ a 
equ | and in the social sciences generally, if, as was the original 
a “ 7 д 

ог proportionate numbers of observations were required 


in th 
Preble lasse. Several important recent papers have dealt with the 
Solution fo „пари. representation. Tsao (101) provided a mathematical © 
Where ion the general problem of the analysis of variance and covariance 
Certain a © Is unequal representation in the subclasses. He also presented 
соль 270011816 methods of practical use to research. workers. Other 

Y Baten (12 to this problem were made by Ansbacher and Mather (5), 
(102). 12), by Hazel (55), by Patterson (82), and Tsao and Johnson 


in eg 
Case, 


ovariance method 
and the whole. 
s can often be 


Fi 

to ed (44) gave a simple solution by the analysis of c 

Finney (41 puzzling problem of the relation between a part 

Mereased ~ showed how the precision of mean comparison 

. Multiy, y the application of analysis of covariance. 
ariate analysis—Modern multivariate statistical the 


Tise t 

2 H 
new exact tests of statistical hypotheses in terms of p b 
ents. In 1936 Fisher intro- 


whic 

Mari 
duceq њу involve extensive multiple measurem 

Specify: е discriminant function by which can be solved the problem of 

hen indivi f one of many populations or the 

sed on the configuration of 

3 ion, D’, 


ory has given 
f probability, 


can be 
Ment s, 


atio 

n a; 

Stellar Closer to one another tha 
з. Hotelling's generalized i 


fo 

T th ^ 

à e "ap" 

tion discrimination of mean values between 


Co 
a 
Yardi ГҮ? made by Von Mises (105), 
14), and Beall (13). 
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The noncentral Wishart distribution is the joint distribution of = 
sum of squares and crossproducts of the deviations from the sample iio 
when the observational values originate from a set of normal molura 
populations with stabile covariance matrix but with expected values ан 
from observation to observation. This distribution is the basis of nie po: 
the power function for many statistical tests in multivariate norma Фа 
tistics. Anderson (4) applied the noncentral distribution to igo 
moments of the generalized variance and the moments of the ane e 
for linear hypotheses when the population means lie on a line or a Р ait 
Guttman (50) evolved a new approach to paired comparison and га 
order, ње 

Other theoretical ог applied problems involving multivariate analy 


Were presented by Jones (67), Tintner (100), Wherry and Taylor (109), 
Bittner (17), and Brogden (21). 


Theory of Statistical Estimation 


"A alues 
treats the problem of estimating val 


sary and sufficient со а 
illustrated by application to the moments of a distribution. Bhattachary? 
(16) altempted to f; i „> 
function of the par 


Vatnsdal (104) found the 


о? 
Statistical technics for the sip 
y means of punched-card ed ich 
д use of functions of order statistics У in 
promises to provide a simple апа eflective practica] method for estima! ue 
parameters of normal and other Populations which have a continuous CU 
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lative distri r " 

wine hs function. Scheffe and Tukey (91) validated the existi 
for an oan nonparametric case for setting up sitae bias 
involved only a ае and population tolerance limits. The assum «у : 
he mialyaja е с cumulative distribution function. — 

of significance у ~ ariance technic has been used chiefly in making t 
ealing with i ү nother significant use, not very well known un 
of dis чуно of estimation, that is, іп the detection and не те 
tion (37), In i nie variation associated with a composite popula- 
the absolute his eu of this kind the parameters involved are wi ime 
rump (33) h relative magnitudes of which are of chief араки, 
of the ede ieu, very thoroly the problems involved in this us 
proximate od unii technic. Satterthwaite (90) developed an ap- 
су убы estimate of variance components, based on 
to Sie ње. scales of measurement with special consideration 
or the аз nm measurement under three phases: (a) the various rules 
structure) i I of number, (b) the mathematical properties (or group 
Priate to ene resulting scales, and (c) the statistical operations appro- 
Scussed the ie performed with each scale type. Cornell (28) 
ann (76) Aide pter of the major types of apportionment formulas. c^ 
pus. He омен а problem of estimation occurring in public-opinion 
Somewhat Ја hat the variance of the estimate in public-opinion polls 
rger than the variance in random sampling because a cluster 


not a 
random sample is used. 


Desi 
Sign a 
nd i — 
Analysis of Statistical Investigations 


The 
e laid down by К. A. 


| isher 
al design and analysis 
o 


Wer 
© determi 
ermined: тж умање 2 ern 
ed: replication, randomization, and control of variability. 


е analys; 
te “nalysis о : 5 R S 
chnic Е variance technic was a simultaneous development. This 
estimating the experimental 


error an 
of significance. It is a commonl 
o 
body of 


princi 5 
апа ks of the design of experiments wer 
y 1926 the essentials of good experiment 


a 
тети 


Understog 


a КЙ s 
Pris ie a hial results must be base 
6 alysis à ү stages of ап experiment. 
у Ретел 1 be employed and the greatest рг 
ы ау is planned with this end in view. 1 
perimental 000 the test of time and are being used successfully in most 
ast two ee There has been some change in emphasis during 
tres Sts at ay away from a tendency to overemphasize the importance 
be, atments ag cance to more emphasis on the estimates of the effects of 
en new | the measurement of their experimental errors. There have 
ypes of design developed many о re connected with 
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ecision secured only if the 
he principles laid down by 


f which a 
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А ? " edm T ors 
factorial design, which design includes all combinations of a set of fact 
in the same experiment. 


of special impo 
needed in education. The importance of 


formulated methods of attacking the problems 
founding and illustrated the actual working 0 
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CHAPTER VIII 


Computational Technies 


NICHOLAS A. FATTU 


Tu: flo 
od of co 1 
swamped ae demands brought on by the war quickly 
" the Development oa and computers and lent considerable impetus 
ons kept обе more rapid computational devices. War-time restric- 
s їп 1947 a host у about these devices out of circulation until recently 
5 H + : 
pons do 1 articles began appearing in engineering and applied 
ы Other Aids to Co; in October 1947 the journal Mathematical Tables 
А 1 > À ; : 
а | cred шн began a new indexing section, “Automatic 
eria а Е 
тау ђе ау during the past three years 
NW. аһа e terms of its relation to: h 
= ormulas y ui ao tabular and graphical devices and variations 
omatic енй апїсз. Most of these devices and changes, except the 
ers, are familiar to educational research workers. 


on computational technics 
igh-speed automatic vom- 
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Gen 
eral Bibliographies 

psychological journals, 
rk (27) ; George (55): 
d index (51); and the 
in the Journal of the 
ogy Index" (22); 
Mathematical Re- 
and the Inter- 


Р Besides E 
ib јен indexes available in educational and 
ürray (108) and summaries may be found in Cla 
arvard Comp, the Fletcher, Miller, and Rosenhea 
Merican ыу Laboratory Manual (75): 
"~ British Forse Association, "Statistical Methodol 
cee йені ој Psychology. «Statistical Section"; 
lonal Busin ical Tables and Other Aids to Computation; 
ess Machines Corporation Bibliography (81). 


Hi 
gh.S 

Peed Automatic Computers 
eloped since 1942 largely 
with great speed and 
may be ob- 
a) data and 


Ne 
Wn 
u nechani 
an the "eie and electronic computers, dev 

sure of the war, handle information 


no 

Sep, 4 айе : 
m ed buen how long the routine may be. Two differences 
i n these machines and conventional equipment: 


e 

entiri 

ац е routi 6 Я Н : 

| utine for solving a problem are put into the device and it 
rinting the answers as it obtains 


отап 

them, yd carries out the operations P 

ta the аи ition can be transferred automatically from any part 
tim, €s required s any other part. Fo ple. the machine can be fed 
+s the dey; or certain sequences in the calculation, and at the proper 
device will almost jnstantly refer to the required entry and use 


in 
lisheg Ving the ЗЫ : 
problem. General discussions of these machines were pub- 
(13), Burks, Goldstine, and 


r exam 


vcd by 
Pe! Ned (2, 4), Archibald (6), Berkeley 
erson Se г (21), Comrie (29), Duncan (41), Hartree (66, 68, 69)» 
Concordia (112), and Stibitz (121, 122). 
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At least five types of automatic computers were in operation during йе 
war: the Bush Differential Analyzer, the Electronic Numerical eer 
and Computer (ENIAC), the IBM Automatic Sequence пер m 
culator, the Bell Telephone Laboratories Relay Computer, and the 
tronic Discrete Variable Computer (EDVAC). the 

The Differential Analyzer (5, 13, 23, 67, 112) produced under t° 
direction of Vannevar Bush handles with uncanny accuracy addition, P 
traction, multiplication, division, integration, and the like as son ea 
Operations by means of eighteen integrating devices and 130 mecha to 
cally coupled rotating shafts. Initial values and instructions are fed а 

e machine as punched holes on а paper tape, and answers gome T. 
typed by electric typewriters and/or as graphs, It performs integras, 
directly, works differential equations which cannot be solved by a 
means, and gives numerical answers rapidly to five-decimal place 
curacy. ted 

The Sequence Controlled Calculator (1, 13, 66, 67) was construe o 
M engineers and Professor Aiken Je 

жн “Position relays, similar to counter wheels, han 
the dig i 


lectri і arvard Computation Laboratory Manual 
8lves instructions for coding data for the machine, 


The ENIAC (4, 13, 56, 66, 68, 109) represents digits by pairs of 

In one row of the pair a tube correspon ne 
ed on. In the other row all the tubes are iiy A 
s nding to the recorded digit, To add s sl 
ru which extingui igh M rur 
Tow and lights the next tu tices iMd elut И 


rows 
ding 


be. Other numbers are added by sending 


e 

hilses may be sent at the rate of 100,000 P, 
ed are of ten-decimal places. Additions are 

at 5000 per se i 8 at 350 per second. Numbers ut 


3 e 
witches or by feeding cards. Results com ji в 
ks 


) 
122 
y Calculator (2, 13, 21, 121, two 
Present numbers, Five open ап" me 


n ы into 
git. Decimal numbers are put 13. ple: 


5 are readily handled, Besides handling 0 | ays 


fundamental processes, jt can consult any of six tables of 1000 n" 
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each; it can remember thirty numbers of seven digits each and their 
decimal points; it can refer to any of twenty-five routines; it can record 
results on paper tape and later in the same problem use them in further 
calculations. Altho this is the slowest of the machines discussed, it is 
estimated that a single machine can do the work of about 100 human 
computers, 

In order to combine the flexibility and accuracy of the Bell Relay Com- 
puter and the speed of the ENIAC, the EDVAC was developed (4). Only 
sketchy information has been published up to this time on the EDVAC. 
Womersley (142) and Berkeley (13) have emphasized that in order to 
ake efficient use of these machines a new type of thinking is needed. 
"ormulas and procedures selected for the ease with which they could be 
applied to репсїї-рарег computing are no longer adequate. Suggestions 
of such changes appear in the Harvard Manual (15). An interesting devel- 
ортепі in this connection is the use of “flow diagrams” described by Gold- 
Stine and Von Neumann (57). These "flow diagrams” emphasize the 
gical aspects of the problem and subordinate the purely arithmetical. 
After completion of a “flow diagram,” the actual coding is fairly easy, 
tho tedious. т . = 

omrie (30) and Hartley (64) have recognized that these machines аге 
extraordinary дана. but have also observed that their cost and compli- 
cated routine of coding data and instructions make them useful only for 
Problems involving hugs masses of data and intricate routines of ampura 
9n. For most practical purposes the burden of computation Inu 
Carried by conventional mechanical devices as it was during the war. 


m 


Mechanical Computers 


; i i and the 
Punched card equipment, mechanical accounting machines, 


various kinds of desk calculators comprise the mg ween 
liographies may be found in Murray (108), Georga ЧО, 
nternational Business Machines Corporation Bibliograp V s ~ Am xis 
ost of the applications reported іп the ШАШ ust qus ihe large 
z i А 5 sjally pro as Б 
LS row anu eiim a pm (tom probably forced 
o = 
„роп Workers in these areas by wartime demands. ce = i m 
abulator and multiplying punch to describe the equation of motion о 
"оду problem ни (11, 19) used punched card equipment en 
ke differential equations; Munk (107). Leppert (96), m 
(s mes (89) indicated aeronautical applications: Cox, Gross, and Де теу 
illustrated applications in crystallographic analysis; Eckert (45) an 
Pear (52) descri li ations in chemistry. 
The pen ct пене tables was further discussed by Eckert and 
Haupt (46) luccm aud Abramovitz (93) described the use of tabu- 
png equipment in differencing tables, and then pointed out that in ү 
` Hydrographic Office Mathematical Tables Project the Sunstran 
487 


cern 


Number Beg Sree Я 
ber of applications in engineer 


У 22 No. 5 
Review or EDUCATIONAL RESEARCH Vol. XVIII, 


" 3 acy 
Accounting Machine, Model D, was used. It efficiently checked the beim 
of tables by differencing and it also could reverse the operation to dem ни 
tables from differences. Reynolds (114) used а prepunched mas 


5 gres- 
Grosch (60) described a method of harmonic analysis by = roe ин 
sive digiting. Alt (3) delineated the method developed at the педа 
Ballistic Research Laboratory for multiplying matrices by using Pin by 
cards. He also described the set-up for finding the inverse of a a i 
Successive approximations. Kimball (87, 88) listed some punche ae 
computational methods used by the Census Bureau, and кер 
(85, 86) indicated the uses of a punched card System for survey c eer by 
multiple punching were ripe ci 
Benjamin (10) who also Suggested efficient means of coding ana aie 
to extract information, Taylor (127) described the use of an alpha 


2 nt 0 
step intervals to increase the seule: 
data punched on a card. He suggested the resolution of two diffic 


а :ennguisit 
(a) separating the zone from the numerical punches, and (b) disting 


x orte a 
in tabulating. Bartlett (9) rep 
process for listing Scattergrams, 


Ellis and Riopelle (47) 


with а card: counting devi 


E n wa 
an elimination field and X distributors when the missing ойда ñ 
punched X, or digit selectors when the missing information W 


punched. 
Tucker (134) 


fae А ie 
imited amount of equipment, 


(101), Dyer (44), and Ho 
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Berkeley (Sy inti 
у ‘ ndica у wri j ; 
finds aud form, and Gi pae information might Һе put into 
iography and indexi illustrated a punched card system for 
ы how oe m chemical literature. Black and Olds (17) 
pea а minimum de es of census data might be made available 
ness vn wd занан cards was also discussed by the International Busi 
Calculations orporation publications (77, 18, 79, 80). = 
Froehlich да. Vai directly from test scoring machines were discussed b 
On statistical eal e (53) and by Herfindahl (71). Epstein (48) tegit 
are interesting уза with hand punched and sorted cards. While these 
same probleme applications, the use of punched cards in handling the 
atious lands of. to be more efficient and far more flexible. - 
he constructio, jd mechanical calculating machines were also discussed. 
urray (108) i calculating machines was comprehensively treated by 
- He considered digital machines and the component parts 


of d 
esk c 
alcul 
а 5 ators Ч . ы 
54 ‚ continuous operators, composite analogue devices such 
linear equation solvers, and 


harmonic analyzers, and 
ig on large-scale discrete 
15) described a twelre- 
n a machine for 
designed a rapid 


ifferenti 
mathemati analyzers, network analyzers, 
the like. н instruments such as planimeters, 
Variable uii book, however, contained nothin 
equation с culators. Berry and Pemberton ( 
Solving rer е. instrument, Bleik (18) reported o 
ut in Мез рани and cubic equations, and Zuse (146) 
в adler ie ae impractical computer. 
e of the and Comrie (30) expressed the belief that full exploita- 
ч lating machines was usua ly 
y problems. The coupling 
tic transfer of results from 


of t 
опе t 
rease of efficiency. Comrie 


Tables 


etcher, Miller, and Rosenhead ( 51) 
blished before 1944. Part I of the 
according to function tabu- 


the number of decimals and 
t, the facilities for interpo- 
yn corrections, if brief, are then 
the bibliography of Part II, where 
5 may be located. Tables which 


In 
а Шог 

o8 . j 
arise nd painstaking manner Fl 


b 
үч сіни mathematical tables pu 
ed of an index of tables arranged 


fig, 706 
Bur, г each table listed there is noted 
umen 


rwi у 
ise reference is made to 


Ces 
ће COntaini : 
ly t the Me dp the detailed correction 

Mors’ unspecifie tandards of excellence are listed in bold 
р 5 


dig. ., SEV 

petibus. tables of the normal probability integral, the £ and the F 

ч је аге so listed, but no table of Chi-square appears in bold type. 
ains a bibliography of some 2000 items, which refer to the 
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tables indexed in Part 1, and to books on probability and statistics bis 
ing applications to education and psychology. Tables developed d. 
are summarized in Mathematical Tables and Other Aids to Compu are 
In the literature reviewed there appeared a number of tables of ген 
to computers in educational research. For interpreting tests of Пана 
several tables may ђе referred to. The extension of the F dis decimal 
table by Merrington and Thompson (103) gives entries agate er 
places and probability levels extending from 0.005 to 0.50. With Ў ret 
to the ¢ distribution, Baldwin (8) observed that the use of normal dev ай 
when the degrees of freedom exceeded thirty gave results smaller 100 
ate ¢ values she extended the table 9 ve 
degrees of freedom. Thompson and Merrington (130) reported à 
for testing the homogeneity of a set of variances which are better are ой 
mations than the values based on Bartlett’s test, They discussed d eom less 
misconception, namely that if the probability of heterogeneity is dec 
‚ the sample variances are treated as tho her cly 
dgment this procedure is 1 WA 
to lead to errors of the second kind in certain instances, but these P guerra 
not been investigated mal 
(111) presented tables for ara Po 
probability that the range of sample A exceeds that of B by a certain aor 
imits of the range corresponding to prescribed P vins 
(65) similarly considered the use of the mean f the 
(7) studied the distribution 0 


ions 
; р ination 
ratio of sample range to standard deviation for normal and combinato 


of normal distributions, Tables were 


een 
сар : 5 wee: 
significance based upon signs of differences bet 


avis 
» Taylor and Gaylord (129), Lichte (99), D? 
(37), Lehmer (95), Croxton and Cowden (35), and Leverett (97)- 


е hic 
Carter (25, 26) contrasted the effectiveness of tabular and grap 
presentation. 
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Graphs 


Graphical aids noted in the literature reviewed included computing charts 
азар alignment charts ог nomographs, slide rules, and other adap- 
s of graphs to computation. Computing chart, abac, construction 
Was described by Peterson and Gulliksen (113). Crow (34) developed a 
cart of Chi-square and г which facilitates interpolation for routine work. 
chutzenberger’s (117) abac of the sample range should enable the com- 
pen apply tests of significance more rapidly but less rigorously than 
Y using the Pearson and Hartley tables (111). 
he construction of alignment charts is described by Bond (19), 
Cuglass (39), and Young 1 143). Hamilton (63) presented а nomograph 
ma the tetrachoric correlation coefficient. Specialized тайна ie. 
sig V we problems sem ОДУ by Levi (98), Duirenoy 
О), Goyan (58), and Hayes (70). . "ua" 
slide. d. interesting slide rules were developed. Мез 00 ады а 
е isk calculator for computing root mean squares wie! d 
wil resemblance to the cylindrical slide rule. The most т. n: л 
moe useful slide rule for statistics is the film slide пр. nt , 
| o (120). Each scale is printed on separate 35 mm. ge robur 
ёлы Ассигасу is obtained by using the teeth of the sprocke pese 
: *urement rather than the printed scale. The film simply DA ac 
оске teeth that pass under a fixed mark, and the scale — е 
nal parts of the distances between sprocket teeth. The rule has ђе decim 
Sizes from three to ten films on each rule with appropriate mec = of 
Nnections between sprockets. It has been found to save 80 to 90 De ое 
«me required for computing over the use of tables and desk calcu . 


| i i be solved 

lender (24) showed how a simple differential ерийн а а 
1 : se ol CO o А 

У by using а hatchet planimeter. The oe ирон пеге Веи 


evi - : à 

ka may stimulate thinking relative to Из ар 
Pirical curves Е 

ʻi : ; ificance ог 

ick and Dunlap (50) desi a пора ir лелин C145) 

те Сгепсеѕ between frequencies of different samp cS s by projecting co- 

Дей on apparatus for making orthogonal rotation ? 


Ordin 
ates from one plot to another. 


со 


C 
OMputational Methods and Formulas 


Vari ivati for- 
Mati involved derivation of new 

о i ure inv ls 
mul ons of computational proced tion and error determination, 


cha, ^^ improvements in matrix calcula c а 
B anges jn methods of ting, and the computation of some 
atistiegs ods of computing: 
Я | | : 

by es (62) described a method for inverting any a oa 

ча 1 i :cessively larger submatrices. 
This Uding the inverse out of inverses of suc У i g T +9 
fli 15 а variant of the contribution attributed to 5c P i sem 
€monstrated that the solution of a large set of sim 
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to 
: Ex г errors due 
equations and the inversion of matrices was p ep he eius dat ‘ie 

ix w Я „до, opera 
rounding. If the norm of the matrix was less than 0) | 


А ula- 
i rol for Doolittle calc 
volving the inversion were in a state of error control for Doo 
tion. 


us һ oolittle 
tially the same conclusion empirically, and indicated that in the E wit 
Solution the check column gave closer agreement if the equatio 


; in going 
cipal diagonal increased in g 


о rg into 
A ws 
5 а square matrix of 2p ro 


Norton (110) c 
tingency tables, He 


у 
nsi 
provided pen 
able since the interactions ag well as th 
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examination given to decide the student’s grade. Good and poor students 
could be discriminated quickly, so that the illustration was concerned 
with borderline discriminations. The goal was to reduce the number of 
questions asked of the student to a minimum and at the same time control 
the probability of passing a poor student or failing a good one. 

By use of "systematic statistics," Mosteller (106) proposed an analysis 
ог large masses of data where the cost of collecting the data was in- 
expensive compared to the cost of analysis by efficient procedures. Most 
of the work could be done with a counting sorter. Procedures were given 
Eon а the mean, «анама deviation, correlation coefficient, and 

Cy of each estimate was discussed. 
obt orton (76) indicated how large sets of ra Г 

ained thru compound randomization by using а binary rather than a 
Сіпа] system of numbers. A scheme for reducing symbol bias in shifting 
um decimal numbers was discussed. It was proposed Ms Ls ена 
es Systems actuated by cosmic rays and the use of tabulating equip 

seemed to be feasible for turning out large amounts of random 


numbers, 
Specific i i ysis and 
Pecific computational developments relating to factor analysis 4 d 


z i n . . ES д > 
~ Statistical technics have been discussed in connection with the Yom 
(1318 devices rather than the technics. However, the books by Thomson 


) and Thurstone (132) deserve special mention. 


ndom numbers might be 
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INTRODUCTION 


Tus PREPARATION of this special numb. ‘dent 
in or for the Armed Forces was initiated by Alvin C. Eurich, as pres! с 
of the American Educational Research Association, and the executive wen 
mittee of the association shortly after the end of World War II. A co! 


; ia earch 
er regarding psychological res 


: ч а :ournals 
be published in the professional m 
material could be best reviewed by t ihe 
and were familiar with 


x t 
e war. Under these circumstances pre- 
orators is especially appreciated. The арі in 
1e valuable assistance of the executive со 


completion of this project. 
Joun C. FrANAGAN, Chairman 
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CHAPTER I 


General Reports of Research Programs 
for the Armed Forces 


JOHN C. FLANAGAN 


D, y 
PT пети po of World War II a large amount of research on psy- 
armed services i problems was conducted in and for the various 
current military кше of military security measures and the pressure of 
Was published uties and problems only a small fraction of this research 
able during th у professional journals or otherwise made generally avail- 
of research м ar. The purpose of this review is to bring to the attention 
So that the ex EIS the nature and scope of the research studies conducted 
xperience and findings of the wartime studies may be sum- 


mari 5 
i. he a single source. 
In the versis groups to become actively 
Committee of peur the entry of this coun 
mean R. Briml de National Research Council est 
The edi hall, Director of Research, Civil Aeronautics 
а series of R in aviation psychology of this group has been. d 
tration, Th aie Reports published by the Civil Aeronautics Adminis- 
(5) and s ndings of this series of studies have been reviewed by Viteles 
i e not included in the present survey. This group. of which M. S. 


iteles ; 
Чез 15 chair a Son ~ F 
chairman, is continuing an active program of research. It is 


now k 
no Р ~ а o a8 1 
wn as the Committee on Aviation Psychology of the National 


es 
Search Council. 
nun 
"e йит of those most active 
; $ 
the preceding paragraph ent 


Је war 
d ea an Aviation Psychology 
of the late John G. Jenkins in the Bureau of Medicine and Surgery 


In the N 
reviewed he Department in Washington. The reports of this group are 
continui by Ames and Older in Chapter II of this survey- This work is 
ы С in the same location under the direction of Lieutenant Harry 
The теге 


engaged in military research 
try into the war was the 
ablished at the request of 
Administration. 
n reported in 


es of the program dis- 
егей the Navy after our entry into 
Branch was established. under the 


in the early stag 


reviewed by Frederick B. 


psychology 
mer of 1941. The research 


avis in ire program in aviation 
sults of rr id III was initiated in the summer, gere à 
2 his group have been reported in a series oi 1 ine en research 
“ы under the general title of Army Air Forces Aviation Psychology 
diy Research. Reports. (3). The scope of this program has hem 
dn | and it is continuing under the direction of Glen Finch, Acting 

evel ch Chief. Division of Human Resources. Office of Research and 

Порте, Headquarters. United States Air Force. 


pa 1е Adjutant General's Office in the War Department established a 
the technical direction of Walter V. 


erso 
he Робина Section under | 
ат in the fall ој 1940. The numerous research studies carried out 
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by this group have had very little circulation outside of the staff of b 
group. Therefore the review of these studies by Sisson in Chanar i 
should be especially valuable in bringing to the reader’s о Y E 
done under the Supervision of Marion W. Richardson, Edwin R. the 
and others who directed this work. This work is continuing under 
direction of Donald E. Baier. reau 
The program on personnel research and test development in the Bu The 
of Naval Personnel did not get started until late in the fall of 1942. de 
organization was directed by Alvin C. Eurich initially. He was succee¢ 
by Raymond Faulkner. The work is bei i г the 
of Eugene D. Carstater. The wor! His 
volume (4) edited by Dewey B. Stuit. It was originally planned that yon 
the group who worked in the РОМ didi 
The reviews of the published reports o 
the miscellaneous chapter. blems 
amount of research on personnel pro pt 
Y by the National Defense Research Comm! 0 
£y Panel. John М. Stalnaker was Mimi by 
up to handle this work, He was succeede i: 
e panel was formed. This group pat z 
other organizations to carry out mie 
research and development projects requested by the armed services. (D 
ed in a bibliography prepared by Bray ). 
аз also been published in two volumes 


~ M jpment- 
fication, the other on training and pacar the 


mount of research done by € yams 
А g 
auspices. One of the largest of such progr^* 


1 M sity 
0-Acoustic Laboratory at Harvard Unive n 
C Š ith Stevens. A review of the work of this 8" 

18 given in Chapter VI, 


Morale Services Division. This work was initiated by Major General F^, 
eric Osborn and was carried 


Samuel А. Stouffer and Carl L Hovland, The four volumes reporting 
findings of this group are expected to be available soon. 
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A number of psychologists rendered valuable services in many other 
Connections during the war. Published reports of many of the studies 
done under their direction are briefly reviewed in Chapter V. It is believed 
that a small number of important research studies carried out for the 
Services during World War II have been overlooked. However it is hoped 
that thru the many reports listed in this review, research workers will be 
able to benefit from most of the valuable studies carried out during this 
period. 
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CHAPTER II 


Aviation Psychology in the United States Navy 


VIOLA CAPREZ AMES and HARRY J. OLDER 


Tre INVESTIGATIONS reported in this chapter have been selected as s 
sentative of both the type and the scope of the work developed by ай 
psychologists in the Aviation Psychology Branch, Bureau of wp и 
Surgery, Navy Department, under the direction of Captain John G. Jen tare 
Much of the work of the Branch was of an advisory or applied UN 
Which did not lend itself to written reports, Consequently, many asP 
of the program are not in written form,* 


32, 40). Psychologists were ori 
and interpret tests for the selec 
program soon broadened to 


ginally commissioned to administer, er 
lion of naval aviation cadets; however, tà 
{ include the development of Брен а 
designs for research projects, Statistical analyses, methods for e 
flight instructors and aircraft gunners, investigation of attrition, deve T 
ment of training aids, advisory aid to other bureaus, and research on vis! 
and communication, 


The principal research groups in the пау ck- 
Washington, D. C.; Pensacola, Florida; Corpus Christi, Texas; and ur 
sonville, Florida. The Washington group was primarily occupied with en 

© program, the validation of the tests, the develop. 
ia, and consulting services, At Pensacola emphass ар 
ion of problems of night vision training, disorienta at 
i nd leadership were conducte nen 
Aviation Gunnery Group worked on the develop th 
ums for gunnery schools, improved grading sys 


а 
РИМА rere 
al aviation program we 


и ven 
prehension Test (MCT), and the Biographical 4 the 
tory. In October 1942 the Wonderlic Personnel Test was replaced by 


Я 
ot 19 
5 " n 
* Тһе statements contained herein are the Personal interpretations of the writers and are 
construed as reflecting the views of the Navy Department or the naval service at large. 
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Aviation j ; 
freni De MUT. im tru ace die 
ёз E лаНоп Psychology Branch in such a 
mi. we and maximal reliability in the region of к 
arly ри е o 1 orms had estimated odd-even reliabilities of over .92. 
Test rà на о. 34 indicated the ability of the Wonderlic Personnel 
ing) amore в elween trainees who pass or fail (in aviation train- 
and upper тезрав groups. However, this was not true for the middle 
valuable с v wie groups. The Personnel Test was found to be most 
the dgio С iens ground-school failures (6). Like the Personnel Test, 
(ground-scho | assification Test was found to predict academic failures 
deere ме. fairly well, but to be of no value in predicting 
for the p al Biserial correlations of .29 and .38 are reported 
versus аб pee Test based on all entrants into training 
ae a training failures. . 
the Pèycholozi, the Mechanical Comprehension Test were developed by 
Program. рне Corporation for use їп the naval aviation selection 
“lents varied fre imated odd-even reliability was 80. The test-retest соећ- 
Predicted fail om 84 to 87. That the Mechanical Comprehension Test 
denced hy d S for both flight- and academic-training groups is evi- 
Tom 14 to к pays correlations presented by Fiske (6). These range . 
43 for flight training and from .15 to 48 for ground-school “ 


training, 


The Bi M 
йлы је пен Inventory is a questionn 
eveloped f; interests, habits, and attitudes (6. 
"d for use in the selection of civilian pilots, 


| The i aviation selection. 
x а reliability was approximately 70 for a group of almost 
Y Fiske (6). biserial correlations for the Biographical Inventory reported 
Ог ground Ми in from .15 to .40 for flight-training failures, .06 to .28 

ne of "и 1001 failures, and .21 to .36 for all failures. | 

Vialion p ie most significant technical advances made in 1942 by the 
Тергевеү sychology Branch was the introduction of a single index to 
nt various combinations of test scores. This index, called the Flight 


pti à 
йиде Rating (FAR), combined the grades оп the MCT and the BI (14). 


a мек 0 a table was constructed to show the percent of failures among 
(18 а each of the possible combinations of BI and MCT scores 
of pro ells with similar percents were grouped into one » fivecategnries 
steps itasse] high failure rates. Later, the scale was divided into nine 
9 permit finer discriminations. The biserial correlation. between 

3. Since this value was exactly the 


1 and the BI and MCT, it indicated 
f differentiations provided by the 


aire with items on biographical 
14, 38,41). It was originally 
but was later adapted 


Same 3 
that da the multiple R between pass-fai 
tests (6) FAR made the maximum use © 

Early : 
mir in the program it w 
Ones E The younger cadets wer 
+ It was also evident that extent of prev 


as found that age correlated with outcome of 
e more likely to graduate than the older 
ious flight training predicted 
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у du- 
outcome of training, but not as well as either the B/ ог MCT. да ні af 
cation, cadets with no previous flight training and less than os with 
college showed a significantly higher percent of failures than 
no previous training but at least two years of college (6). al aviation 

Success in the development of technics of selection for ee 0 
cadets suggested the feasibility of similar technics for mir the ар 
flight instructors. Technical Memorandum No. 7 (39) out idenfily two 
proach to the project. The Steps, in order, were: (a) to he ue m o 
groups of flight instructors representing the “tails” of the mage ich dis- 
instructor ability; (b) to determine specific characteristics w e heck 
criminate between these extremes; (с) to develop a scoring key э ‘erence 
its validity. The tests used were: PT, MCT, BI, the Aviation anions 
Check List, the Opinions on Flight Instruction Inventory, and lari this 
Experience Record. The last three 10815 were developed expressly ead 
study. Data were completed on 905 instructors, Five types of ones ~ Scale 
established. As a result of this study the Instructor Aptitude Rating 
was devised for the selection of instructors, - nostic 

Trumbull and Vinacke (29) reported an evaluation of the Diag rê 
Scale for Rating Flight Instructors, 15 


his 
items in terms of Which a student H the 
i о squadrons were used "scale 
trial groups. The results indicated that the five degrees along nei 
were far from equal for all questions; several questions were unsalis a were 
in terms of consistency of the scale but the majorily of the items tudy- 
relevant. A revised questionnaire was developed as a result of the $ 


леа by 
An analysis of flight instructor selection technics was reponn an 
Trumbull and Vinacke (28). Well-defined criterion groups of "good 


m 
; s s on CO 
poor" instructors were compared. Differences between the groups О 


: typ? 
ith the conclusion that the ty 


š for 
, а ‘tion 
The Pensacola group worked оп questionnaires for selectior 


advanced training. Many different criteri 


Training 


ing 
cas 5 . inma 
The aviation Psychologists who were attached to the Naval Air Train; 


r 4 g the! 
Commands were engaged in а variety of training projects. Among 


= ve 
contributions were: (a) the development and introduction of impro 
training records, forms, and Procedures; (b) aid in the prepa 
evaluation, and revision of syllabi and training manuals for both „од 
and ground-school instruction; (c) the improvement of testing те јел! 
and grading procedures; (d) statistical analyses of such factors as 
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flow, caus jit Р 
stations (т 4 ч к К мена of records from different training 
о p 
Mog све Era done on the standardization of flight instructor’s 
емо was necs e basic problems of naval aviation training. А 
sations between um which permitted sound recordings of all conver- 
apparatus мес ed св and student during an instructional flight. The 
аз а нне тазы . d of a two-way electrical interphone which also served 
device it was or a light-weight high-frequency transmitter. Thru this 
of кыы to "listen in ' and make recordings on the ground 
in detail m m the air. These conversations were typed and studied 
tes (19). he results the “Patter” book for flight instruction was 
t 
xara n аш analyses of attrition were made. 
logical Ала] . rae ysis of Attrition Trends in Aviation Cadets,” “Сћгопо- 
of diu pu Requests To Be Dropped from Training,” and “Analysis 
sone rimary Land Planes” (27). 
of Visual precios function of the Pensacola group was the investigation 
Ing асани ems in naval aviation training. Studies of night ‘sion test- 
cedures were Si ney color testing devices, and night vision training pro- 
М carried out. 
4 ud, е йтіпагу report оп 
Predicted. чш € 
огт of 7 measured under conditions of mi 
men failing € (Hecht) is unsatisfactory due to the 1 
tions” (27) show the anoxia effect, or failing to compre 
The " 
Station 


Among the 


*Loss of Visual Contrast Discrimination" in- 
“Loss of visual discrimination can be both 
ld anoxia. The particular 
arge proportion of 
hend the instruc- 


in the laboratory with light 


ата ан а P 
autokinetic illusion was studied 
and in night formation flights. 


iunc, E and/or subject moving, t 
Onset with | is universally experienced by normal persons; the delay in 
len second a single light is short. Movement, in one direction, lasts about 
The illusi » A single spot is seen to move about half the total fixation time. 
rame oka is only slightly subject to voluntary control. Increasing the 
and it is visual reference reduces but does not readily abolish the illusion, 
relative reduced by more adequate spatial localization of object, by rapid 

Usion movement of the target, and by shifts in attention. The Autokinetic 
Tepo and Its Significance in Night Flying." by Graybiel and Clark (10) 

мед these findings. 

сеооа ep gaion of the rol 
and H of a moving target in t 

| Hupp (12) is an extension of 


e of vestibular nystagmus in the visual per- 
he dark by Graybiel, Clark, MacCorquodale, 
the above study. Six subjects reported 


ы e d perceptions both during and following rotation while observing 
Mei target in the dark and in a lighted room. When a subject was 
ieee ap: to 15 rpm in the dark, there was a rapid displacement of the 
hysta in the opposite direction, altho, at the same time, as a result of 
to Кыке. the target appeared motionless. Following cessation of rotation 

е right at 15 rpm the target appeared to move very rapidly to the 
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rush 

left. Following cessation of rotation to the left, the larget send in 
rapidly to the right while it was displaced to the right P aged hercai 

These phenomena, which did not occur in a lighte гоо ње vestibular 
sidered as a summation of the effects of real motion of ues a effects 
nystagmus, and the subject’s sensation of their own maon pilots. 
have important implications in the explanation of “vertigo” ето,” base 

An analysis was also made of the concept of ayia s Е: Не con- 
upon personal interviews with Naval aviators by Vinacke ( de variety 
cluded that “the term ‘vertigo’ as used by aviators covers a W The term 
of events occurring under many different conditions of fiymig: emus 
‘vertigo,’ as used by pilots, should be accepted as referring to iuri facta” 
or feeling, which does not accord with observable environmen i using 

The oculogyral and oculogravic illusions were studied in 2 P узета“ 
three subjects who observed a fixed luminous target in the dar e plane. 
lions were made in the rear cockpit of a standard navy el displace- 
The subject gave a running account of the apparent motion and different 
ment of the target while the pilot maneuvered the plane thru 
degrees of bank (3). 


illu- 
4 eral i Е 
Studies from the Pensacola laboratory have demonstrated sev 

sions of movement which may occur 


inetic 
kinet! 
in flight. Three of these, the re ie 
H + H " B : 1 ү es 
illusions, the oculogyral illusion, and the oculogravic illusion wer! 
extensively. 


| illusion? 
Vinacke (49) reported 


a detailed description of the types of an 


i ing in aircraft. The illusio 
reported by a large number of pilots as occurring in aircraft. ы visua^: 
described by the aviators were categorized into five general types: 


А ап 
; pe АЕ itional. ? 
nonvisual, conflicting Sensory cues, dissociational or recogniti 

general emotional, 


The speech intelli 


«rated 
vag initiate 

gibility research program at Pensacola was 1n 
in 1942. Preliminar 


„468 Ü 
y research indicated a need for more thoro op 
the factors contributing to poor intelligibility of voice ris: psu. ae 
One study of 200 instructors disclosed that only 14 percent had poor P rcent 
tion (loudness, pitch, quality), in normal conversation, but 80 ре 
had poor phonation under simulated flight conditions. alker- 
The researches on speech int Е was 
the transmission System, and 
noted that certain words hay 


10156: 
A study of vocabulary used by 


Spy value 
revealed that some words had less than 10 percent intelligibility МЕТИ 


Another observation revealed that long words had higher intelligi^! 
value than short words (45). 


Speech technics have been devi 
cations. Two types of transmis: 
Gosport (acoustical) and (b) t 


ni 
2 x ; amu 
eloped to improve aerial voice соп 


Sion systems have been studied: ‚Ж 
he Radio (electrical). Intensive stu rove 
the Gosport speaking type System led to modifications which imp 


: Же | ge" 
intelligibility of voice transmission, Microphones, earphones, and da + 
masks have been studied, also. The speech laboratory has developed уа 
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methods to E 
check i zt Д i 
between pd ability during flight. It found little relationship 
ic examinati isteni ili 
Q2, 23, 45, 46). mination results and listening ability in noise 
teer, Lawr 
speaking wap e others (24) reported an evaluation of the Gosport 
thesrelative = АЗ ight and laboratory tests were conducted to evaluate 
ack ilem lah 90 of the old and new Gosport. An experimental feed- 
E ako tete allowed the instructor to hear himself talk to the student 
he s : 
eecl ieibili T 
Der am rip age training program was described in detail by 
ey (23). They also gave a bibliography of the research 


Proje 
Jects completed in the laboratory. 


Mea 
sure 
ment of Proficiency (Criteria) 


The Washj 
of the eee group early recognized the lack of systematic treatment 
eilorts to nes, problem. They concerned themselves with 
the investigatic == methods of collecting and recording criterion data, with 
Criterion is pe of factors influencing the reliability and validity of the 
4G я seen with the development of technics of analysis. Jenkins (17) 
article summarizes the thinking of the group on the more 


pertir 

jd. E че of the problem. 

йен, m criterion used for the validation 
rom trainin r ome-of-training | the award of the “wings” or the dismissal 
ailure, ae d Outcome-of-training was further refined into reason-for- 
at own reque s ground-training failures, psychologically unsuited, dropped 
hor valid 4 st, etc. These criteria naturally, were neither highly reliable 

or the prediction of combat pilot success (6, 14, 17). 


he fi 
r à => 
St attempt to obtain combat criterion data was made by four 
ombat experience as they 


Naval s 

big ара who interviewed pilots with c 

Were: (a) t "à United States. Approaches considered and/or attempted 

Combat-re, dir etermine what characteristics were important in meeting 

of an air ae s dp (b) to obtain ratings ог rankings of all members 

Use nmm up, (c) to use decorated versus undecorated pilots, and (d) to 

identify r of planes shot down. It was finally decided to attempt to 
y men regarded by fellow pilots as either definitely wanted or 


efinit 
ely not wanted as a member of their combat team- 


member of the Aviation Psychology Branch was sent to the Pacific 
bat criterion data. The 


of the various selection 


ürea t 
“high” develop basic methods of obtaining com 
nominations were sought by asking the respondent to name two 


r dead, regardless of rank) on whom 


ем я : inati 
пи most like to fly wing їп combat. Nominations for the “low” group 
obtained by asking him to name two men whom he would not like 


9h A 
ave flying wing on him in combat (47). 
ollected by one psychologist at a west coast 


Port 5 E 
With and by four psychologists in the Pacific area. Over 800 respondent pilots 
approximately 1600 high and 1600 low nominations were contacted. 
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Men а 
of his acquaintance (living © 


ә 
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Н { original 
The free-response data were later categorized for юс hse 
thirty-three unitcategories were reduced to €— Un ae 43). 
categories when sorted formed five category-clusters ( | ed d the high 
From these categories two checklists were кезе E The checklist 
or “wanted” pilots and one for the low or * unwanted ЈЕ о ur pilots. 
method yielded 2872 respondents with a total of h.c шат es won 
Of these nominees, 2267 were nominated as highs, 1832 ves by different 
as lows, and 226 pilots were nominated for both high and. E: d ninations 
respondents. The fact that so few pilots received. conflicting а. 36, 87). 
is taken as evidence of the validity of the nomination technic (35. reporte 
In a report of the Combat Criterion Project to date, Carroll a jet В 
on the preliminary work, the technic for coding een pene” 
into categories, the use of sociometric diagrammatic technics, єх} 
design, and nature of the population. . in of frequent 
An incidental investigation was made of the relationship o siderably 
of response to importance of response. The results indicated con 


Ў for 
į A 5 ‘cations 
less than a perfect correlation (43). This may have implicati 
future research. 


u 
for the validation of flight instruct 
ations of their flight instructors to 


sit 
а Бе let `отро' 

- The six criteria showed agreement. Using a с 

of these six, the ex 


retest reliabilities of 


Snellen equivalents, were translated into ] 
analysis. Additional Systems were assayed f 
Field tests (26). 

Estimates of the reliability of the Verho 
Computed in a test-retest study (25). Е 
for their relative reliability and discr 
Perception, 


Jolph 


and 
or scoring each of the Ra 


re 
ion we 
eff test of depth me ied 
our scoring methods rage depth 
imination between levels © 


Attitudes, Morale, and Leadership 
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а ране velud at preflight schools for evaluating leadership and 

о uu Pe ek cadets and student aviation pilots. Two 

au beoe a ed: “What two men in your present platoon would you 

ЖОШ aders for the new one?” “What two men in your present platoon 
you least desire as leaders of the new platoon?" (31). 


T š 
abulating and Analysis Technics 


Muc -— 
ere of the work of the naval aviation psychologists consisted of the 
pment of technics of analysis. Unfortunately little of this work has 


|“ put into written form. 
Ns deme Graybiel, Clark, and MacCorquodale (11) reported a 
УША ы ње and reporting. the effect of angular acceleration and 
Was a collimated Le visual pr during flight. The visual stimulus 
trainine alors Pk ies insta led in the rear cockpit of a standard navy 
the pilot’s = 3 observations were made in complete darkness. Both 
Wire Pedes г age ie verbal reports were dictated into an airborne 
transcribed er | zs also provided a time limit. These recordings were 
unlap AG ба aboratory, and all analyses made from them. Fiske and 
'elween fre presented a graphical test for the significance of differences 
quencies from different samples. 
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CHAPTER III 


Psychological Research in the AAF Aviation 
Psychology Program 


FREDERICK B. DAVIS 


Tue понт of psychological research reviewed in this chapter were 
г уге. miite and civilian personnel of the Army Air Force Aviation 
the i rogram. These reports are all in published form; originally, 
bee had hoped to include unpublished research reports (of which 
n the бен MS file), but several considerations made this inadvisable. 
Reports w} pe the nineteen AAF Aviation Psychology Program Research 
research pecs were listed by Flanagan (27) include most of the important 
that are angie! that were presented in the unpublished documents and 
Place, th по: subject to restrictions for security purposes. In the second 
or the m3 task of reviewing the unpublished materials and assigning credit 
ly аш reported in them proved to be prohibitive. | 
chapter и to the officially approved reports and articles revi | 
the AAF A udes a few others that present results of research conducted in 
E \viation Psychology Program. 2 
cholo сч that were written by personnel of the AAF Aviation Psy- 
slew h Togram about aviation psychology in enemy countries indicated 
Were | that in this field the air forces of the United States and its allies 
served кы е of the German and Japanese air а ~ dos cien 
On a i ри еше of the AAF p: ence P rd 
Procedure o Germany for the purpose of study ү ik ducunt 
ены. e used by German Air Force psychologists uring the v + 
Were ‘ | hat concepts of objectivity, standardization, reliability, and ү 1 шу 
аз со il most completely disregarded by the German рауёНо1ав . a 
ђе "у d be determined, no contributions to technic were + IPS | 
% value to American psychologists. Geldard and Harris y et а 
ogi n m November and December of 1945 to assess the work о parë hol- 
ка" a the Japanese Air Forces. They found that both the Ls ng rmy 
ch Navy Air Forces used batteries of paper-and-pencil tests and psy- 
Ошо{ог tests to select men for pilot training. In general, it is interesting 
Е Dote that, so far as aviation psychology is concerned, Japanese psychol- 
81815 seemed to ђе far more advanced than their German counterparts. 
t t is not generally known how considerable were the contributions of 
e AAF Aviation Psychology Program to air-crew selection procedures 
plo yed by the Royal Air Force, the Royal Canadian Air Force, the 
Ustralian Air Force, and the South African Air Force. Special air-crew 
E assification baltexies were actually designed for use in the French, 
a and Philippine Air Forces. Lyerly ( 70) has discussed the prepa- 
9n and use of these batteries in some detail. 


ewed, this 
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Organization and Development of the 
Aviation Psychology Program 

In Report No. 1 of the AAF Aviation Psychology Program Research 
Reports, Flanagan (25) described the development of the BRE oey 
main findings and accomplishments, and their implications for psycho ud 
and education. Following a brief introduction (25, Chapter 1), he s 
sented the historica] background (25, Chapter 2) essential for an us 
standing of the program and quoted official directives concerning it d 
Chapter 3). The objectives of the ДАР Aviation Psychology Fr tin 
stated in 1943 and again in 1945 in articles in the Psychological Bu p 
(81, 82). The organization and personnel of various research units i 
also discussed in these articles. Thorndike (101) has summed ир zn 
Psychological research work in the AAF Aviation Psychology d spe 
under two headings: first, the development and validation of tests for o 
i i W personnel; and second, the solution 
е combat efficiency of personnel. e of 
e AAF Training Command and vine 
cribed in an article prepared by the = ЈЕ 


of the Psychological Section, Headquarters, AAF Training Command aho 
DuBois (18, Chapter 2) outlined the location and functions of the рэ) 31, 
logical units in the Training | 


s Dy, n 
: ! Command and Gilmer and Presto егей 
С аріег 8) mentioned Some of the administrative problems encour 


6 i A р а“ 
in their operation, Simon and Berwick (96, Chapter 16) provided i e 
ial services performed during the war Ut the 
chological Branch in the Headquarters 


го 0 
веет Папава (28) reporteg the initial steps in developing а iati 
Б air-crew members їп {һе AAF. This test, first called the 42881 їн 
Cadet Qualifying Ex, j 80 


; amination and later the AAF Qualifying Етатіт в), 
quent publications (25, Chapter 45 the 


Vi д q a i Ly 
development of the AAF ualifying Examination over a period o cop 


years (14, Chapter 1), described the research work underlying its ae 
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ү Fox 3), and made a general evaluation of its usefulness to 
енда th ur Forces (14, Chapter 12). Тће principles employed in con- 
ка: aa Qualifying Examination were set forth in some detail (14, 
Ше proben a should prove of interest to technicians confronted with 
without эдет assigning individuals to accepted or “rejected groups 
e Qualifyin Бя individual differences within each group so obtained. 
tho it f ying Examination was constructed to serve a particular purpose, 
I ound many uses (14, Chapter 4). 
es Nae riu chapters of AAF Aviation Psychology Research Re- 
out for ise i i. ( ~! reported research on ny kinds of m ie pom 
AC besides ip ing PRE Oe s | = eee 
einigen n force on items were most шеш ог рг Е Ба en 
studies ted zom pilot training in the AAF (14, napter z н] ас que 
рон н d aa = нагна an qoi cesi dee ua 
Y Davis, 5 volved in reading. This result agree " р ар и 
Measure ; uccessful efforts to develop tests of factual in nr ha 
pilot е cara significantly related to graduation or elimination rom 
emplo ње а in the AAF were described (14, Chapter 6). The ses 
iona yed should prove applicable to the construction of tests for educa- 
К , and vocational guidance. 
by Ше lest items that measure judgment and | 1 
actors 15 (14, Chapter 1) to be factorially complex. Severa де ка 
tion or к identified, one of which was significantly m M Em e 
eben ciimination from pilot training in the AAT. A mental ski | е is, 
“evo d eculiar to what is known as “judgment was determined and name 
„осаНоп," the ability to call relevant information to mind. x 
Said 1 most useful items for predicting performance in ан меер mers 
n ton Davis (14, Chapter 8) to be mechanical-compre re еш 
entire] estigation revealed that their variance could be accounte | cd а 
hovel y by four independent factors. The design of the psi ien 74 T 
bine: апа should be of interest to students of pei ana a eden 
dieti, ~ of twenty types of machine-scorable perceptua -test og рге 
“ling graduation or elimination from pilot training Jn the 


discussed ining their 
Miu 4 Hs ( а thods for ascertaining 
d by Davis (14, Chapter 9), and metho ерау 


reasoning were found 


5 1сіепсу i А А A 5 
т СУ In combination were outlined. Other type i 
Validity data were reported by Davis (14, Chapter 10) included mathe- 
че. d psychomotor items. 


a items, and printe 


е latter i ded for additional research. 
^ were es ally recommended 10 ! | . 
ариу itude Test which was widely dis- 


he Vi ‚ 
clory Corps Aeronautics Арїї А 
uted by the U 5 Office of Education was constructed under Davis's 
“Upervision and was described by him (14, Chapter 11). General pro- 
cedures for devising and refining aptitude-test forms were discussed by 

j- " £5 
lorndike (101, Chapter 3). . el - 
е psychological research on the selection and training of bombardiers 
А ished prior to the establishment of Psycho- 


the AAF that was accompli 
9gica] Ваа wey (опал) was summarized by Johnson (55; 
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Matices ; " 
ies items, interpretation-of-dat 
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ier schools 

Chapter 2). Research on the selection of instructors for о 
was reported by Larson (64, Chapter 7), including peto presente 
substantial validity for the Instructor-Selection Stanine. В ight apparatus 
(13, Chapter 23) information concerning the validation g a 
tests against criteria of performance in bombardier inan E ass scores 

McClelland and Dailey discussed the correlations of twer ын of pro: 
derived from the Air-Crew Classification Battery with five nins о 
ficiency in flight-engineer training (71, Chapter 5). La ранга an 
а number of tests constructed especially for selecting flight eng 


Stolurow and Schrader (98, Chapter 6). Difficulties in ape 
and practical limitations that qoi h 
mall proportion of trainees were inca a 
alentine reported the demora m cor 
selection test for gunnery officers, which showed a significant a 
relation with performance in the Combat Gunnery Officers Ta Б 
Chapter 13). The selection and training of instructors in 5С 


| : А Раѕса 
flexible gunners were discussed by Stolurow, Irion, and Ра 
Chapter 12). After considerati 
camera scores were chosen fo 


andi- 


+, ош“ 
‘ble criteria: 2 
on of a number of possible с ted bY 


г use in experimental studies геро! 
Melton (73, Chapter 21) on the selection of flexible gunners. аай data 

Tests used to select men for navigator training and the imm p 
pertaining to them were described by Carter and Michael (6, ч" navi- 
‘he instruments devised to predict performance as an instructo 


k 14); 
к - : ark (5, 
gation schools were considered by Zielonka, Rust, and Rosem fie 
together with data regardin 


Д ring spe? 
E their effectiveness in measuring 
criterion variables. 


B ө Я as 
ir-Crew Classification Battery. rvers WU 
The hi i f radar obse dat 

€ Aistory of research work on the selection of ra а 


М 2 fon "e. 
written by Кипзтап (61) and the validation of selection tests ) 
observer tra 


te ia 
ining courses Was discussed by Kelley (57, perd tite 
Multiple correlations (subject to shrinkage) of .36 to .50 with © ier 


inis 
mint ifi 
were obtained. Apparatus tests ad gni 


r 
ч" : dar «elds 
е of four criteria of success in ra Air rie 
ts, obtained at Carlsbad Army 


А d use 
Mollenkopf and Chaplin Teported the design, construction, ап 
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wee ee instructors in the AAF Personnel Distribution Com- 
hind ^ ope 2). Several weighted composite scores (stanines) were 
for minds these tests. Descriptions of motion-picture tests constructed 
Ө ни - ааа by the Psychological Test Film Unit were 
erally rie А pee Schafer, and Gagne (63, Chapter 5). The tests gen- 
fran vile: б low positive correlations with graduation or elimination 
unii d pose and contributed so little to the prediction of that 
HOE ke $ hat the expense of using them for practical purposes could 
Justified, 
sah о ae study of the prediction efficiency of the procedures 
ainin i AF Aviation Psychology Program for selecting men. for pilot 
мат Лини designed by Flanagan (26). The study was unique and 
—' proe invaluable to students of mental measurement. Thorndike 
мне on os detailed results of the study (100, Chapter 5), which. was 
M dd 5 records of a large sample of applicants for pilot training 
Ста 4 cs mitted to training regardless of their scores on the Aviation 
Case icis ifying Examination and the Air-Crew Classification. Battery. 
telectio, Чез were made of sixteen men who obtained low scores on the 
fifteen 3 tests and yet succeeded in completing pilot training and on 
Bist nen who obtained high scores and failed in pilot training. Walton 
ented two of these case studies as illustrations (105, Appendix C). 


Classification 

megs P*Plnined by Flanagan (25, Chapter 4) after initial selection by 
üir.er of the Aviation Cadet Qualifying Examination, men accepted for 
его ew training were classified for specialized training as pilots, bombar- 
~ Flanagan outlined the essentials of the 
d the efficiency in the utilization of 
assification. In a volume 


c anne gunners, etc. | 
P iin pei problem and mentione | 
edited m that can be secured by differential cl s im: 
in d »y DuBois (18) the classification program in the AAF was explaine 
detail. DuBois (18, Chapter 1) recounted the history of and plans for 

= classification testing of aviation students; in collaboration with 
reston, he described the composition of the air-crew classification batteries 


а ы б E т 
nd certain statistical data derived from their use (18, Chapter 3). Exten- 
s derived from successive 


siy Д 
d data concerning the validity of stanine score с 
‘lassification batteries were reported by DuBois, Preston, and Peltier (18, 

apter 4), A description of group testing in AAF classification centers 


ua а discussion of the standardization of testing procedures were presented 
si Gilmer and Preston (37, Chapter 2; 37, Chapter 1). The authors like- 
"n described the personal interviews with aviation students and the 
Titeria used in recommending them for types of air-crew training (37, 


аргег 7), 
Articles concerning the personnel and organization of Psychological 


esearch Units 1, 2, and З appeared in the Psychological Bulletin. (86, 
» 88). Research activities of the units were also described briefly. 
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The development of tests for air-crew classification has been summarized 
in volumes edited by Guilford and Lacey (43) and by Melton (73). To 
these tests were designed for use in the classification battery, the criterion 
for judging their value was their contribution to the prediction of Be 
formance in one or more air-crew specialties, as pointed out by Humphreys 
(52, Chapter 2) in a discussion of the program of printed-test yes 
ment. It is reasonable to suppose that quite different judgments of va in 
would have been made had the criterion for judging value been 4 Le 
contribution to predicting only that part of an air-crew specialty not pe. 
in other specialties for which performance was to be predicted. Yet it? 
this type of differential prediction that is the crux of the classification 
problem. In practice, therefore, the Air-Crew Classification Battery ee 
as a multiple selection test among men initially selected by means 0 
Aviation Cadet Qualifying Examination. 

Following an introduction to tests of intellect and information P™ 
by Humphreys (52, Chapter 4), Mock described tests of verbal 
(76, Chapter 5), Davis presented data concerning mechanical tests ‘ad 
Gh па mana Cap fa a е 
ae im " as an called judgment (31, Chapter & я Тай 
reviewed research w P um а Еј -— orated б 
the Air-Crem b ey Teasoning tests that were not incorpo an pre" 
sented data concerni = Battery (62, Chapter 7) and Zimmer. ad. 
uo ier e Ing tests of visualization and offered bygones The 
ee traits measured by these tests (115, Chapter 1 taining 
Жк ы каа of foresight and planning, and data Hine Я 
Chapter 9). Th position, were discussed by Guilford and ats É 

ese authors also reported the development of te 


integration, the latter being d т 
, efined as tl ility аў aner 
several variables simultaneous usd = cr 


ly and to res d :'ombination 

3 spond to a combina ай, 

008, Chapter 10). Research on memory tests was reviewed by on of 

thse ‘nde = ud Chapter 11). Evidence of the existen ity 
epe: 

was adinei. wo Pastors thought to represent aspects of memory 8 


: ted bY 

d pw ES plans Tor constructing perceptual tests was provided rj 
Med 2, Chapter 15). Zimmerman discussed the development pile 
composition of perceptual speed tests (115, Chapter 16 ible 


La 5 мч 
сеу described the Printed tests of form perception developed for p? ture 


use in th ir: ; З а 
in the Air-Crew Classification Battery (62, Chapter 17). Th spit ey 


= апа distance was considered by Lacey an^ '. ned 
an ен value as tests of pilot aptitude was тё the 
5 ( 2, Chapter 20) reported efforts to meas test? 
ied = location relative to landmarks, WÍ ет 
e other spatial abilities were di d an ef 
; ~ а e discusse ht 
factorial content hypothesized by Howe and Zimmerman (51)- 


(31, Chapter 21) descri к 
Каа ег escribed experimentally developed measures © 
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The general approach to the problem of organizing and presenting 
material for testing emotion, temperament, and personality was outlined 
by Guilford (43, Chapter 22). According to Cerf (8, Chapter 23), per- 
Sonality inventories and questionnaires that were commercially available 
in 1942-1945 failed to yield scores significantly related to performance in 
piler training in the АДЕ. Furthermore, Cerf concluded (8, Chapter 24) 

а! predictions of such performance made by clinicians on the basis of 
s of lest scores and subjective judgment were of little or no value. А 
gon ка of the biographical data blank adapted by the AAF from the 
ot И used by the Civil Aeronautics Administration and the Navy Bureau 
: ledicine and Surgery was provided by Mock (16, Chapter 21), who 
RO evidence of its value. Measures of specific traits of temperament 
Sali s developed or tried out in the AAF Aviation Psychology Program 
C discussed by Davis (16, Chapter 25). Grossman presented data (41, 

"apter 26) concerning tests of motivation. 

One of the most interesting fields of investigation of the AAF Aviation 
уунду Program was that of mass testing with apparatus tests. The 

Istory of the development of these tests was recounted by Melton (13, 
ar Apter 1), who has discussed the problems arising in the course of the 
i. recedented use of apparatus tests and the technics devised to cope with 
fh problems (73, Chapter 2). Melton has summarized ( 73, Chapter 25) 
He conclusions reached on the basis of over four years of intensive research. 
s has also discussed technical considerations, such as methods of deter- 
mining reliability coefficients for apparatus tests and of obtaining suitable 
“riteria for validating them (73, Chapter 3). The mechanics of testing 
агре numbers of aviation students with psychomotor apparatus were 
explained by Gilmer and Preston (37, Chapter 3). 

Among the standard classification-battery tests for which Melton has 
Provided detailed specifications and elaborate data concerning their 
reliability and validity were the SAM Complex Coordination Test (73, 
Chapter 4) , the SAM Two-Hand Coordination Test and the SAM Two-Hand 

Ursuit Test (73, Chapter 5), the SAM Discrimination Reaction Time Test 
(73, Chapter 6), the SAM Rotary Pursuit Test and the SAM Rotary Pursuit 
Test With Divided Attention (73, Chapter 7), the Rudder Control Test 
(73, Chapter 8), the Santa Ana Finger Dexterity Test (78, Chapter 9), 
SIX tests of steadiness designed to measure the effect of emotional stress (73, 

hapter 10), and two Pedestal Sight Manipulation tests intended to 
Select men for training as B-29 gunners (73, Chapter 1D. It was found 
"Xperimentally that the psychomotor tests in combination made а signifi- 
fant contribution to the prediction of such criteria as performance in pilot 
training obtained from the use of paper-and-pencil tests alone. One of the 
Questions left unanswered by research. completed during the war was 
Whether paper-and-pencil tests could be developed to the point where the 
Unique contribution of apparatus tests would be too small to warrant the 
*Xpense of developing and administering them. 

In addition to the apparatus tests actually employed in the Air-Crew 
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Classification Battery, Melton has listed many others that were still in the 
experimental stage at the end of the war. He has presented as much data 
about these as can be released under security restrictions. The tests im- 
cluded six designed to measure compensatory visual-motor reactions (+ 
Chapter 12), six that measure visual-motor pursuit skills (73, Chapter m : 
four path-tracing tests together with variations of three of these (78 Chap 
ter 14), several coordination tests (73, Chapter 15), and nine а 
discrimination-reaction tests (13, Chapter 16). Others were seven. d 
reaction tests (73, Chapter 17), twelve manipulation and motility p^ 
designed to aid in the selection of bombardiers and radar operators i^ 
Chapter 18), eight stress tests, one of which (the Falling Hammer) 
validated against combat criteria by a detachment in England under s 
leadership of Lieutenant Colonel Paul Horst (73, Chapter 19), 4 s 
number of psychophysiological measures developed and studied extensive 
by M. A. Wenger (73, Chapter 19), and eight miscellaneous tests ene 
measures of kinesthetic discrimination, foresight and planning; m " 
о ец sway compensation, and stability of orientation, 2$ MC 
wieder, Ds» Eg ше SAM Control Sequence Memory 

Becas of th етшу Тез (73, Сћаргег 20). у in lead 
t the need for placing air crews of the highest quality 1110165 

_ planes, considerable research was undertaken to measure the abit 


те men in lead planes, This was summarized by Lepley 


was 


Џ 


Training 


ime a + sn aspects of training in the AAF was prec. 
repr ud. H apter 6). He discussed the content of training jo 
nt and rate of learning that took place, and the evalua ол” 
€ selection of instructors was also considered. (101: 
me of the problems of training experiments 


Most of the resea ken bY A 


rch work on training problems was underta 


А R B + t t 

install", Psychological Research Projects at Training Corante 
t s. An account o i / izati as pit 

activities of the Р f the history, organization, ап Le 


ee Research Project (Bombardier) дета? 
ed. the Psychological Bulletin (83 d in const wrote 
ees volume edited by Kemp and These (t The latter ^g 
ackground history of the training of student bombarC ing 

9r bombardier training schools (55, Chapter 1): in 0% 

е fact that over 47,000 bombardiers were traine т of 


Helmick reported an experiment? m 
ment in circular error resulting fro 

5 dropped during the bombardier ~ 
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Course 
of the Poet ^ Johnson (55, Chapter 10) summarized the work 
Kemp к б Research Project (Bombardier) and together with 
Chapter i. egestions for future research in aviation psychology (58, 

Sy : 

M M ае concerning the selection and training of flight 
in the Psychologi ps hological Research Unit No. 2; later it was centered 
Ке тез gical esearch Project (Flight Engineer) at Hondo, Texas. 
halve rans Jr undertaken and the trends that influenced their 
to McClelland oo by French, McClelland, and Dailey (29). According 
April 1943 е. anfield, and Dailey, flight-engineer training was begun in 
Water flights Ема excessive losses of bombardment aircraft on long over- 
operate poc the need for an air-crew mem 
The Ss. wars optimal power settings (71, Chapter 5). 
Teported in p ys research carried out on flexible-gunnery training was 
edited by Hobb viation Psychology Program Research Report No. 11, 
flexible gunn bs (50). He has written a brief history of the training of 
in the ahaa (50, Chapter 1), has pointed out the role of psychologists 
б ihe cant éd program (50, Chapter 4), and has made a critical evaluation 
Chapter 15), р of psychological research to gunnery training (50, 
leta. пуно With Schrader (50, Chapter 11), he explained how psychol- 
prepared curriculums, lesson plans, manuals, etc.. for the training 
ogram planning. and systema 
A description of the typical gunner in 
be about ty 19, Chapter 3); the gunner was said to 
wenty-three years of age, а high-school graduate, and about 
age in mental ability. His motivation 
of several training devices 


by Vallance and Schrader 


to 5 

nm with evaluative information pertaining to them (103, Chapter 9). 
, ле establishment of the Psychological Research Project (Navigator) 
Carter (6, Chapter 4) 


in 
As veni Training Command was described by 
account E the personnel attached to it was presented (84). A complete 
Teport edit the work of the project was made available in the research 
teseardh ited by Carter (6), who also prepared a summary of psychological 
researc} in navigator training with suggestions for future planning and 
the AAT (6, Chapter 13). Michael outlined the role of the navigator in 
Probleme the selection of men for navigator training, and research in the 
the ы of navigator training (74, Chapter 1). Suggestions regarding 
тез mum and arrangement of the content of the course in navigation 
"ri Кот a study of dead-reckoning navigation that was made by 
oras (19, Chapter 8). With Glaser; Dudek also reported the nature and 
traina ofa rigorous evaluation of a special training aid used in navigation 
os ng in the AAF-trainer, the so-called G-trainer. Important methodo- 
Blcal implications may be deriv 


1 ed from this study. 
y и Aviation Psychology Program Research Report No. 8, edited 
iller (75), psychological researc 


tically 


h was reported on objective measures 
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ы айыы res of 
of flying skill, printed tests of flying information, "ur арн уе ШП 
flying proficiency, job analysis, and instructor selection е7 монету 
(75, Chapter 1). Prior to this, the functions, history, + | icy and its 
the Psychological Research Project (Pilot) had been liste b е пей the 
research activities discussed at some length (85). Erickson атай its 
organization of the AAF Training Command and be aa rafting 0 
functions (20, Chapter 2). Two controlled experiments in 2 indicate 
pilots were summarized by Galt (34, Chapter 13). The тези jroves pet" 
that the use of twin-engine airplanes in basic pilot training md that the 
formance on twin-engine airplanes in advanced training west The 
use of optical sights on shotguns used for skeet training is EN jn pilot 
effect of adding five weeks of training to the normal a ue were 
training in the AAF was studied and the procedures and ГА summary 
reported by Miller, Galt, and Gershenson (75. Chapter 10). ommen а. 
of the work of Psychological Research Project (Pilot) and 27 ter 19). 
tions for further work in the field were provided by Miller (75. ya pre 

Psychological research on radar-observer training in the AA ntered PP 
sented in a volume edited by Cook (10). The problems encou 


res 
„edur? 
E Du p. » proce 
selecting and training radar observers were mentioned and the 1 


ries 
| f batte 
employed to solve them were discussed. Cook compared the use 0:77. 
of tests of relatively unco 


ries 0 
trelated mental traits with the use of peo 
work-sample tests (10, Chapter 12). As would be expected Y ifferent 
batteries of tests measured essentially the вате mental skills in in t: 
combinations, both batteries turned out to provide approxima’ terco. 
accuracy of prediction; in Such a situation. the differences in 1n ffect 


н viable € 
lations of the Parts of the two batteries could have no appreci (48 
on their accuracy 


ecd Tastor 
of prediction of a single criterion. Has rogram 
Chapter 1) defined the scope of AAF Aviation Psychology radars P 
Research Report No, 12 and outlined the essential principles о am 


adaptation to airborne us 
for radar observers in th 


Y and Criterion Studies yible 


у 
А — 
of bombardiers, flight engineer? , 


nariz 
and radar observers were S Browns 
Flanagan (25, Chapter 5). Crawford, Sollenberger, Ward, 
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Ghiselli edited Report No. 16 in the series of AAF Aviation Psychology 
Program Research Reports, which included data regarding the analysis 
pi duties, the criteria of proficiency used for validation purposes, and the 
validity data for a number of air-crew positions (12). Their introduction to 
the report (12, Chapter 1) indicated its scope and purpose. That the most 
undamental and, in many respects, the most dificult problem faced in the 
AF Aviation Psychology Program was the definition and measurement 
of satisfactory criterion variables was pointed out by Thorndike (101, 
apter 4). Ultimate criteria were formulated but were rarely measureable. 
ntermediate or even immediate criteria were therefore used and supple- 
њи With professional judgment. This is an excellent discussion of an 
n methodological issue. Efforts were made to maximize the rele- 
ae, е of available criteria and to minimize bias in them; of secondary 
‘sequence were efforts to maximize the reliability of criterion variables. 
anne discussed the development of phase checks to serve as cuna 
Gen Ing tests used in the selection of bombardiers (58, Chapter Я = 
> cy tests were constructed to provide measures of the practical nowl- 
ge about bombing and navigation required of bombardier students. 
ut lests were described by Johnson (55. Chapter 5) and sample items 
ў b Presented, An evaluation of various measures of proficiency for use 
! bombardier training was reported by Crawford, Sollenberger, Ward, 
Pbi, and Ghiselli (12, Chapter 7). Johnson described (55, Chapter 6) 
veys of the level of proficiency of aerial instructors and supervisory 
Personnel at cadet bombardier schools and in the AAF Central Instructors 
choo] (Bombardier). Johnson (55, Chapter 9) also reported research on 
Ше evelopment of a motion-picture test for target and check-point identi- 
Cation, а study of the reliability of the circular error and of the percent 
of hits for C-1 autopilot bombing, and the results of several minor studies. 
esearch work, designed to improve existing criteria for judging the 
Performance of flight engineers and directed at the development of new 
Criteria was described by Seaman, Unger, Dailey, and McClelland (94). 
е fact that Navigator Stanine scores have some promise for predicting 
Performance in опао courses in operational training was indi- 
fated by Crawford, Sollenberger, Ward, Brown, and Ghiselli (12, Chap- 
ter 8) in studies of criteria for judging the proficiency of flight engineers. 
Stolurow stated that the measurement of proficiency among students at 
Sunnery schools was at first ineffective (98, Chapter 7). Gradually, the 
Situati ; ted examinations became available 
ation was improved as well-constructe ae 
and were uniformly administered and interpreted. Data concerning four 
orms of the Final Comprehensive Examination were presented. To meet 


е ; roficiency in operating, caring for, and 

checking ur aon mae т. were Ее д as described by Valen- 

line (102, Chapter 8). A study made by Johnson and Milton (56, Chapter 

18 showed that a marked increase in accuracy of aiming a B-29 Pedestal 
ight could be secured by redesigning the controls in the light of human 

"^pabilities and limitations. 
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lecting lead crews 
As part of the task of establishing procedures for selecting d Chiselli 
research reported by Crawford, Sollenberger, Ward, Brawo, pul ыш] 
(12, Chapter 10) was undertaken to provide analyses З e perationa 
measures and synthetic-trainer scores for flexible gunners а arem 
training. These editors also reported research on evaluating e) nm (12, 
of air-crew members to provide criteria for selecting lea 
Chapter 11). „iøation 
Reech related to the development of aerial measures gt me 
skill (97, Chapter 6) and objective ground measures of nav “BP idies 0 
(97, Chapter 5) was described by Smith. Data resulting from ахі 
the graduation-elimination criterion and of the grades given in tad 
schools were reported by Michael and Rosemark (74, Chapter D. used 10 
by Dudek, Peltier, Smith, Lyon, and King of the pe e he 
determine position by means of dead-reckoning navigation indi for 
relative importance of each 
improving the teaching of d 5 8 
“distance-off” (19, Chapter 9). The duties of the navigator 1n aby C 
training and criteria for ju 
ford, Sollenberger, Ward, Brown, and Ghiselli (12, Chapter Eh ssed bY 
Problems involved in measuring pilot proficiency were diao влой w 
Miller (75, Chapter 4) while Веп-Ау; described the grades ass “ovalus 
students during their flying training together with analyses aT eveloped 
tions of them (2), Objective measures of flying skill that 1g Chapter б d 
for use in primary pilot training were presented by Youtz (113, jscusst 
objective measures of single-engine instrument-flying skill were She the 
and evaluated by Hagin (47, Chapter 9) while Ericksen desert yin 
nature and use of Objective measures of multi-engine instrum йо! 
skill (20, Chapter 8). Fo 
skill in flying two-engine 
Chapter 7), Fixed-gunner 


там“ 


ficiency measures and thej 


berger, Ward, Brown, and Ghisellj 


ilo 
concerning the fighter P co-P | 


nnaissance pilot (12, Chapter 3). the vesti 
4). 10>” ра 
Irplane commander (12, Chapter 


Jot СО, 
toris of ghter-pilot proficiency, the prediction of fighter-pilo o su 


0 
marized by Lepley (66, Chapter 10) from reports written by a d E 
gator, Lieutenant Wilse В. We b, an aviation psychologist al M 
the 413th Fighter Group. Fitts reported the accuracy with which th 


the objects or their own bodies 
reaching forward and below 
Graff, Kelley, and Hastorf 
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prin У 
o. The A measuring the proficiency of students in radar training 
ема Д жа ume of several of these proficiency tests were 
алые: кы t, Johnston, and Kunsman (60), who pointed out the 
Performance vy of overlap indicated by the data. Six standardized 
oliéérver eoe s, Париз to supplement the measurement of radar- 
у. Bey a os by means of paper-and-pencil tests were described 
scores Mi: is p ср! Sources of unreliability in the performance-test 
Mentioned. ae (4, Chapter 7) and two concepts of validity were 
radar bombing а reliability, and relationships of the circular error in 
59, Chapter б) pom other measures of proficiency were reported by Klein 
are insufficient : e concluded that thirly to thirty-five hours of training 
Satisfactory d evelop a high degree of skill in radar bombing. No 
observers Та Mena. for validating measures of proficiency for radar 
Sollenberger oo. training were found, according to Crawford, 
ncn nien : rown, and Ghiselli (12, Chapter 9). . 

measuring ve ws the construction and use of motion-picture tests for 
36, шр мар іп aircraft recognition and target identification 
ata on ee ‚ш collaboration with Gagne, he presented experimental 
enshaw 5 wn aspects of aircraft recognition (33). Evaluations of the 
avis вол bod and of some alternative training procedures were made. 
у the AAR ed the construction of several specialized examinations used 
Plight.o gi > including the Aviation Cadet Educational Examination, the 
ictory idi Examination, the AAF English Expression Test, and the 
reported | ps Aeronautics Aptitude Test (14, Chapter 11). Experiments 
by Melton (73, Chapter 24) revealed significant impairment of 


Proficienc 
Born wt on both paper-and-pencil and apparatus tests at 15,000 to 
feet without oxygen and at 45,000 feet with oxygen. Performance 


ally sensitive to changes in altitude. 


9n ar " 
п addition test was found especi 
п 1872 different indexes 


of th "pite of innumerable difficulties, more thar ( | 
сы combat validity of the selection and classification tests used in the 
Were а obtained. In a research report edited by Lepley (66), these data 
epl eported and discussed. Two faults of criterion data were said by 
‚ bey (66, Chapter 3) to be low reliability and bias. The criteria used 
Observati administrative actions, direct and systematic 
н. ions, and ratings based on general impressions. Lepley described 
need f of proficiency tests for assembling lead crews and for detecting the 
о be or precombat or refresher training (66, Chapter 8). The tests found 
- еқ predictive for bombardier criteria of combat effectiveness жеге 
ш} Orientation I and II, Mathematics А and B, Mechanical Principles, 
is ‘mination Reaction Time, and the Pilot Stanine (66, Chapter 4). 0! 
аа variables correlated with several measures of navigator effec- 
жы іп combat, Lepley reported (66, Chapter 5) that sixteen had pre- 
ац positive correlations. The four best predictors were Technical 
«а ulary (Navigator). Technical Vocabulary (Pilot), Arithmetic Rea- 
оен, апа Mathematics. B. The absolute magnitudes of the validity 
ents were not especially meaningful because of marked attenuation 
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lu de 
ded objective measures, 
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е $ 
resulting from the rigorous selection of navigators at classification ie 
on the basis of the Navigator Stanine. A total of 889 validation nre by 
using the combat effectiveness of pilots as the criterion, were pe 
Lepley (66, Chapter 6). Greatest effectiveness was found for pre 


: Жш геге Mechan- 
fighter-pilot performance. The most useful classification tests were А айй 
Winge 
from 


ical Principles, SAM Two-Hand Coordination, SAM Rotary Pursuit, 
Orientation 1 and II, Aiming Stress (portrayed on the stage in Я 
Victory), and Table Reading. Criteria of success in combat ар = 
those employed in the studies summarized by Lepley were ШП cm à 
Mollenkopf. He found no evidence of significant relationships betwe gum 
criteria he used and various selection tests (77, Chapter 4). Lepley areas 
marized the psychological research work done in various combat 6, 


by sixteen officers and three enlisted men on temporary duty 
Chapter 11). 


Studies of Requirements "T 
a 

crew positions were made at ferent 
gy Program and for many ilot wer? 
purposes. Job requirements for the bombardier, navigator, and Р! ) the 
reported by Walton (106). Thorndike summarized (101, Chapter ^* (а) 
job-analysis procedures employed as a basis for test constructio?" псе» 
review of existing literature, (b) analysis of records of рео 
(c) interviews with air-crew personnel, (d) direct experience 0n 
of psychologists, and (e) correlation of tests and criteria. . training 

A description of tasks performed by students in flight-engineer Jella” 
schools was presented by Schmonsees, Unger, Riecken, and ye grails 
(92), who also made a job analysis in жын ot psychologic? gon 
According to Valentine (102, Chapter 2), the task of the Rud: зе fro", 
ng at a target (an attacking fighter pe paion 0 
Iso moving in three dimensions. A disc"? (53, 


H ~ j 
the skills and abilities involved in gunnery was prepared by a eri 
Chapter 5), who also considered the use of synthetic trainers 35 1 
measures, сезі? 
H . А | | 
А job analysis of the navigator’s task and the attributes of 2 has P 
navigator were presented by Whiteside and Glaser (109). You = pile 
Fang а Convenient summary of the skills and abilities require По? i 
0219, а apter 3, Part I) and Ericksen made an analysis of the P 1 = 
ia Specialized types or activities, such as instrument flying, 218 de 
navigation, and formation flying (20, Chapter 3, Section П) h 
Kelley reported b e Саара wti 
а Job analysis for radar observers (57, Chap | 


5 for air-crew personnel were pat misty, 
> and Flanagan discussed research ombat 
Personnel during operations in © 
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Attitudes, Morale, and Leadership 


Research on attitudes, morale, and leadership was conducted by the 
AAT Aviation Psychology Program largely in the AAF Personnel Distribu- 
tion Command in redistribution stations or convalescent hospitals. Many 
of the studies made in these installations were summarized by Flanagan 
(25, Chapter 8), among them investigations of fear and courage in aerial 
Combat, anxiety reactions, counseling and therapy, and attitudes and 
Preferences of combat returnees. 

_ Psychological research on problems of redistribution was summarized 
m a report edited by Wickert (110). In this report, Wickert recounted 
the history of psychological research in AAF redistribution stations and 
listed the personnel engaged in it (110, Chapter 1); he also made an 
over-all evaluation of the work and mentioned the potential value of data 
that were gathered but not fully analyzed during the war (110, Chapter 8). 
Crannell and Mollenkopf outlined the extensive research conducted to 
etermine the essentials of combat leadership (11). Methodological prob- 
ems of research in leadership were stressed and the instruments used 
Were described. Studies conducted to ascertain the nature of anxiety re- 
actions in combat were reported by Shaffer (95, Chapter 5). The tests 
Used to select air-crew personnel were found to be unrelated to the pres- 
ence or absence of anxiety reaction as determined by psychiatric пати 
lion, А Personality Inventory was developed, however, which полни 
showed biserial correlations of the order of .50 with the criterion. ha: 

amman, Lecznar, Pearson, and Williams, Shaffer discussed surveys o 
ear and courage in aerial combat, of the psychological causes of са 1 
ailures, and oË disorientation in instrument flying (95, Chapter б е 
attitudes and preferences of AAF air-crew personnel returned E E m 
tinenta] United States from combat zones were described j^ sa git 

a (95, Chapter 7). Differences secs ны pilots, bomber pilots: 

9mbardiers, and navigators were pointed out. | 

The attitudes and opinions of flexible gunners voni prem 
‘Tom combat, had graduated from a training school, or 13 Е the prob- 
into combat were reported by Irion (53, Chapter ria pim from 
ms encountered in training navigators wig нн 1 for Navigators were 
Combat and assigned to the AAF Instructors Schoo T, pa an (30) 
outlined by Friedman, Rosemark, Heathers, Grigg, ғ; 18 d йе ted) 

study of the attitudes of air-crew personnel (both » s s s Ё ка 
returned from combat toward further duty age и “nd Chicelli 
Was described by Crawford, Sollenberger, Ward, Brown, an s 


12, Chapter 13). 


Bijou (3) edited a volume of the AAF Aviation Psychology Program 


esearch Reports concerning research in AAF convalescent иер. T 
need for and development of the psychological services and акт i 
in these hospitals was stated by Bijou and Gillman (8, Chapit ae 
Psychological services were described in detail by McNeill, Heathers, А 
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Willerman, and Lawrence (72), including evaluation procedures and 
individual and group counseling technics. Research activities were outline 
by Bijou and Heathers (3). The tests and inventories that were Use 
were mentioned and the criteria used to validate them were listed. These 
Зао authors also prepared a summary and evaluation of all the service 
activities and research work of psychologists in the AAF convalescent 
hospitals (3, Chapter 11). : 

Data derived from the administration of five personality inventories 
were summarized by Heathers (49), who concluded that all five of them 
possessed substantial utility. Lawrence and Levine investigated attitudes 
of patients in AAF convalescent hospitals (65, Chapter 5) “and Lawrence 
reported data suggesting that biographical Баа тау be useful i? 
making prognoses for convalescent patients (65, Chapter 6 E Descriptio 


M — of interest questionnaires used in AAF convalescent hospita 
results obtained from their use were presented by Lucio and Mo 

Reynolds (69). ois diodes 
jate 


were tri i 
tried out in the convalescent hospitals. Bijou and Lucio d ussed 


| E test 

showed promise, particularly 1° о 

project 
п the 

er pisua” 


the 


ng interpersonal behavior in group ©° 


ng was described by Willerman and Pascal (111) and an illustration о 


1 t . . is 
п an article published in the Psychological Bulletin (79), Sup de 

cal evaluations of aviation cadets 1089 AF 
cs employed. Tho most of the work of the а 


mm ing ie 
at clinical evaluations did not add any PE o 
ce made solely on the basis of machines? 


Tabulating and Analysis Technics 


Elaborate safe, 
guard i i i 
AAF Aviation ое мы employed in test-scoring operations ^ 


Pro r$. 
procedures used in ed a Sram to prevent and catch erro тег 
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=, statistical technics employed to insure comparability in the 
" lon-test scores derived from apparatus tests (37, Chapter 5). 
ечеи ас of test scores obtained at classification centers and 
and 4 = examining units against performance in training courses 
n fg 1 не ужа duties was the foundation stone of research carried 
scan ie AF Aviation Psychology Program, it was essential to have an 
date d and convenient records system. Gilmer and Preston 
(37, Ch the routine. of handling records in psychological examining units 
üt he си 6) while Simon and Berwick described the records system 
"egi е quarters of the AAF Training Command (96, Chapter 10), 
сетове зар. from many examining units were filed together. The basic 
Жашып n (96, Chapter 11) and the training-data files (96, Chapter 12) 
Pusat in the Psychological Section at Headquarters, AAF Training 
hee mes Were also discussed by Simon and Berwick (96, Chapter 13). 
and m hors mentioned everyday problems encountered in the collection 
thers oun Chae of machine records and made suggestions for avoiding 
machine: Chapter 17). They discussed the types of errors common in 
qe тур е operations and methods used to control them (96, Chap- 
емш А eneral considerations in the establishment and use of machine- 
ords systems, with illustrations from their experience 1n ће AAF 
m" n Psychology Program, were presented by Simon and Berwick . 
» Chapter 9). They also discussed the dissemination of data by means 
of roster, punched cards, and microfilms (96, Chapter 14). | 
b In AAF Aviation Psychology Program Research Report No. 3 edited 
Y Thorndike (101), some of the technical problems encountered in 


PSychological research work during the war were considered and the pro- 
ed. Special attention was 


cedures developed to meet them were summariz : t 
given to problems associated with the selection and classification of per- 
Sonnel, To express validity coefficients, the product-movement r was use 
Whenever possible, With dichotomized criteria, biserial rather than point- 
Jiserial Ps were computed in order to minimize the effect of variation 
1 the position of the dichotomic line on validity coefficients obtained in 
different samples. Thorndike discussed these and other correlation statistics 
used in determining the validity of Chapter 5) and pre- 
Sented the formulas used to correc nge due to prior 
Selection, Procedures for obtaining composite ар ‹ ere outlined 
by Thorndike (101, Chapter 6). The multiple-regression 
Cutoff methods were contrasted and the reasons for choosing the former 


or use in the AAF Aviation Psychology Program were mentioned. A for- 
Jassification system was presented. 


‘ulation of the problem of a unique с aE А 
Emphasis was given (101, Chapter 8) to the significance of the intercor- 
Telations of a set of variables proposed for use for selection purposes. 

hree types of prediction problems were identified: selection, multiple 
Selection, and classification. The importance of test reliability as an aid 
to interpreting test-validity data was stressed by Thorndike (101, Chap- 
ler 7) and various ways of computing reliability coefficients were men- 
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; ecially 
tioned. An analysis of the sources of variance in test pra p se to 
noteworthy (p. 102-103). Several formulas developed by A. variance in 
determine the loss of test validity ascribable to M Am mE use 
test scores were presented by Thorndike (101, og. rota а 
to minimize extraneous variance in test scores obtaine scores, Were 
Aviation Psychology Program, especially in apparatus-test 
found to be highly effective. ———— a AAF 

Most research workers will want to become familiar with P by Deemer 
Aviation Psychology Program Research Report No. 18, a methods 0 
(17). In this report Alchian has written four chapters on the 


gly 


lti- 
а f mu 
appropriate for use with them (1, Chapter 22) and technics o 


san sta 
; х ession 
ed with special reference to терг 


research report (No, 18) al 


is 
written by Simon and Ber 
detailed Procedures for о 


Jogical 


ч sycho 
procedures commonly used in one or two psy да 


its for computing reliability coefficients, item-analys ine 

i egarding items and tests У isis ar 
» Chapter 3). The type of impe vor ipei of the 
item-analysis data used in the deve Ри was 
alifying Examination and many other examina ing 


by Humphreys (52 
external-criterion 


dr 
oped for use in classifying aviation students e 28)- 
Criteria that were to be predicted (43, Chapte 


ora 


The establishment of a Psychology Branch in the Aeromedical ой! 


tory at Wright Field 
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with the responsibility. A report edited by Fitts (23) presented the research 
data accumulated on the design of equipment with regard to human capa- 
bilities and limitations. The nature of engineering psychology and its 
applications, methods, and technics were discussed by Fitts (23, Chapter 1). 
Problems associated with the means of presenting information obtained 
in the form of instrument readings were described by Grether (40, Chap- 
ter 2). Brown and Jenkins prepared an outline of research related to the 
design of equipment, which was based on an analysis of human motor 
abilities (5). A bibliography was appended. 
A number of studies have been made to determine how aircraft instru- 
ments and accessory materials should be designed to minimize errors in 
using them. Comparing the relative ease and accuracy with which tables 
and graphs were read, Carter concluded that tables are preferable as a 
means of presenting data if interpolation is not required. If it is, graphs 
are to be preferred (7, Chapter 4). The sources of error in reading air 
navigation plotters were identified and, according to Christensen (9), a 
Dew plotter has been designed that should prove considerably easier to 
use. Grether has shown that a twenty-four-hour dial face on a clock 15 
сазјог to read than a twelve-hour dial face provided that time 1s to be 
read according to the twenty-four-hour system (40, Chapter 6). Optimum 
characteristics of a twenty-four-hour clock face were determined. Some 
ndings with respect to dial faces are interesting; Grether and Шш 
discovered (40, Chapter 7) that the accuracy with which dials were "e 
increased as their diameters were increased up to two inches. It pn 
increased as eradations were increased to seven-tenths of an inch. On tl : 
other hand, speed of dial reading did not appear to be related то алс 
lal diameter or scale interval. А study of the interpretability of ende 
types of aircraft attitude indicators, made by Loucks (68), quoe € 
lor blind flying the horizon should remain fixed and a resin 
Miniature aircraft should constitute the moving element and should mov 


in the direction in which the plane rolls. 
Another group of related studies pertained $ О язва Стену ^ 
and their uses. Weitz (108) concluded that coding У ин aen a pilot 


and shape helped reduce the difficulty normally expe 


k d differently. 
shif онди : ich the controls are placed С 
ts to an unfamiliar airplane in which arious shapes has indicated, ac- 


"Xperimentati 1 ntrol knobs of v е 

cording to jore cime 14). that knobs of m m e P. 
frequently confused than others and should be gus ar i ir ва ја 
areraft cockpits. Data obtained by Grether (40, crepi oe 
airplane controls can be handled more efficiently wit е arms a a 
than with the legs and feet. Fore-and-aft movements were foun boat 
efficient than lateral movements. If a group of controls must be e 
Tapidly in a certain sequence, Murray recommended (78) that der : 
Operated in a similar direction. Clockwise movement of a rotary "a је 
9f an indicator should. Carter and Murray found (7, Chapter 10), be 
associated with downward and left-to-right movement of the indicator. 
<4 
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е ion of à 
In a different experiment, Warrick discovered that Sq x apre 
control knob should be associated with movement of an indicator 
the operator and from right to left (107, Chapter 9). А унып) 
Mild anoxia (the condition resulting from lack of sufficient ne Я 
seemed not to affect the number of illusions under ape У errors 
tions reported by Grether, Cowles, and Jones (40, Chapter 19). e in the 
made by a pilot in reading instrument dials tends тшшен. Тий 
presence of moderate G force, as indicated by Warrick, Nelson, a 
(107, Chapter 20). Jenkins 
On the basis of an investigation of ability to reproduce pressures ounds 
concluded (54, Chapter 12) that a wide range of pressures from five А gir 
up to thirty or forty pounds should be required in the operation 
plane controls. Pressures grea д). for radar 
difficult to reproduce accurately, According to Van Saun (104), »sian-gri 
operators the polar-grid Seclor scope was superior to the ganen I 
Sector scope. Both Scopes were more readily interpreted. when 
Scope and the sector Scopes had the same orientation. ign of 


А is ch 
д entioned previously in this С 
others were discussed by Vallance (103, Chapter 14). 


Motion-Picture Testing and Re 


_ A complete Teport of the work on motion-picture testing 
in the AAF Aviation Psycholog 


я . Y Program was provided in n 
edited by Gibson (36). Some special реса of the work have bee y are 


tioned previously in this chapter in connection with topics to which e 
relevant; other aspects of the work will be summarized in this ea Film 
The history, functions, and personnel of the Psychological Te н the 

nit were first published in the Psychological Bulletin together а 

t esearch work under way, and Сант 36, 
technics employed (90). Gibson wrote more fully on these p n 
aracteristics of motion-picture ee at 
Ir application to psychological testing prac = 
Я Bornemeier, Cibson, and Borin (32). Many report? 
Constructing and Producing motion-picture tests were ome ^. 
А Bornemeier, Eisenberg, and Slater (36, Chapter a x 
у in the presentation of motion-picture of th 
mentioned by Finney and Gibson (21). Experimental evidence on the 
effects of varied amounts of illumination and of seating position ibso? 

perception of motion Pictures was obtained. More theoretical were tio 
discussion (36, Chapter 8) of the differences between the ретсер Jase! 1 
pictures and the Perception of visual realities and Gibson an pserved 
formulation (36, Chapter 9) ofa Systematic theory to account = рате! 

indivi ility in monocular space perception jo у 

€ is needed, according to the au 


search 


А 
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Implicar 
aa of Psychological Research in the 
viation Psychology Program 


It ha i : Я 
a пре to Јосе in LÍ chapter all of the articles con- 
done in is AAT m in s peime ens educational research of work 
E ама ере NA sychology Frogram, but a great many refer- 
diuo d ней general contributions of the AAF Aviation Psy- 
and trait dien. m the theory and knowledge of individual differences 
trait theory Es nces (25, Chapter 9). Considerations pertaining to the 
of motivation ЖР abilities, the measurement of traits, the significance 
taken up. Of pane ; ле паште and significance of personality factors were 
implications a = a qwe to educators was Flanagan's statement of the 
Principles of иы in aviation psychology regarding the nature and 
and the Md aen, s relative importance of aptitude and training, 
in the AAP _ success (25, Chapter 10). The procedures utilized 
ment and the » er 1 sychology Program for the measurement of achieve- 
workers in si. es LS of human behavior will be of interest to research 
With the m hology and education. Flanagan has discussed these along 
Каре m M technics and experimental methods employed (25, 
већих · Не has also commented on several types of research studies 
8 to the design of equipment for maximum efficiency (25, Chapter 


· Alu i 
ho to many research workers, much of the experimental work on 


П " 

аа of equipment may appear to be elaborate (and, therefore, ex- 
will be d emonstrations of the obvious, Flanagan believes that much work 
Н carried оп in this field in the future. It would appear that this is 
al psychology is clear. 


ikely, gj Н x 
У, Since its application in industri 
erial concerning the general con- 


Gui z 
4 * cie has published considerable mat 
ns and implications drawn from testing and classifying aviation 


Cadets $ 

аъ the AAF (43, Chapter 29). The discovery of aptitude and 
(46) LP variables was reported (42) and Guilford and Zimmerman 

о die twenty-seven factors found by centroid analyses of a number 
i ent correlation matrices based on scores from tests administered to 


highly риту E 5 
tighly selected men in aviation-cadet training. The factors have been iden- 
"workers in the AAF Aviation 


factors the authors believe 


t 

i не chosen for them may be reas 
strated d value of well-established psyc 
"is uring the war, in the opinion о Ae | 
Henr from aviation psychology. In another publication (44), Guilford 
йа коле findings that confirmed long-established principles of test theory: 
сое У, that test validity coefficients are more important than test reliability 
M пик пије for evaluating tests and that the value of a test for multiple 
d lon should be judged in terms of its unique contribution to accuracy 
aep Med rather than in terms of its validity coefficient. There will be 
j al agreement on these points, but whether factorial analysis pro- 
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for 
vides the means of reaching the desired objectives may be a matter 
further discussion among test technicians. А Educa- 

Davis prepared for a commission of the American Council is use 
tion a brief description of the selection and classification proce education 
in the armed forces together with their implications for civilian e aviation 
(15). He indicated that the technics for selecting and classifying 


t 

; the firs 

cadets in the АДЕ Aviation Psychology Program с the basis 
practical demonstration of the principles that are likely to Тог ationa 


for soundly conceived instruments useful in educational аии 0 
guidance in the future. For differential selection and classi кав the 
personnel it appears likely that tests will be developed to mea measure 
variance common to the several criteria to be predicted and to п The 


5 К ^ e criteria. 
separately the variance that 1s unique to each one of the cr variance 
relative weighting of the lests m 


will depend on the proportion o 
rejected entirely. To secure measu 
it is not enough to make use of tes 
tice, such tests wil] probably be constructed by correlating | 
test items (that measure as nearly as possible only one menta hp 
and that are maximally reliable) with each one of the criteria igh 
predicted and building UP groups of items that have согте!а1оп5 
1 one criterion and as low as possible with 2 о 
€ logical extension to test construction for aec de 
fication of the principles employed to cons alone 
ualifying Examination for purposes of selection 


" 1 e 

easuring common and ^ at can 
" " та H 

f the available manpower ch criterion 

res of unique variance in ae in prac 

: nt; mn | 

ts that are merely independe 3 ;vidual 


criteria. This is th 
differential classi 
Aviation Cadet Q 
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CHAPTER IV 


The Personnel Research Program of the Adjutant 
General's Office of the United States Army 


E. DONALD SISSON 


Те CONTRIBUTIONS of the Personnel Research Section of the Adjutant 
General's Office in World War II are reviewed in this chapter. This pro- 
Sram was established in 1940 in the Adjutant General's Office with the 
advice of the Committee on Classification of Military Personnel of the 
National Research Council. This Committee, of which W. V. Bingham was 
chairman, included C. C. Brigham, H. E. Garrett, L. L. Thurstone, L. J. 
Rourke, M. W. Richardson, and С. L. Shartle. 
le six main sections of this chapter present the work of the staff of 
the Adjutant General’s Office on selection (I) and classification (II) pro- 
cedures, training (III), the measurement of proficiency (ТУ), leadership 
), and tabulating and analysis technics (VI). Since the contributions 
of this group in the form of numbered pamphlets in the Personnel Research 
ection Report series are anonymous, the individuals who served on this 
Staff from 1940 to 1946 are listed in the accompanying footnote.* 
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bert J. Wherry. Miriam Whintrop. Lawrence Whisler. Carlton E. Wilder, Louis P. Willemin, John M. 
illets, Nannie Mae Williams, William R. Wilson, Beryl B. Wisman, Louise К. Witmer, Kenneth Wood. 
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I. Selection 
Induction Standards 


iers in 

The differentiation of those who could learn to be proficient ee 
a reasonable length of time from those of insufficient learning a nae 
for such service was a preliminary necessity in the utilization ]d learn 
power in the war effort. In order to distinguish enlistees who [assification 
duties of a soldier in the usual amount of time ( Army General Classi Pes 
Test Grade ПІ) from slow learners (Army General pia s 
Grade IV), Classification Test R-1 was developed (35) from. A (61) 
items with item-grade correlations of -35—.65. It was standardize ninety 
in June 1941. Critical scores equivalent to AGCT standard scores s from 
and one hundred were derived. Another form, R-2, was prepay shed 
AGCT-1b in February 1942 (106), and similar critical scores yr m 
(119). Forms R-3 and R-4 were ready in May 1916 for use W! 
enlisting or reenlisting in the Army, and the relationship of these 
to АССТ-За was studied (31 levels 
and arithmetic were constructed (254) for each of the four pn up 19 
training given in Special Training Units (STU) which were me was 
g ability. Preliminary ne пајуге 
orms were studied for item content. i 
lidated. Standard score scales were construc 


eading 


for difficulty, and va 
these tests (250, 251). ‚ү re 
> literacy f 
Literacy Tests, Attem 1 res 

P measur 
Minim 
пар 


pts were made to determine minimun 
^eplance for induction, and to develop 
pendent upon higher literacy levels. ge ul 
nstructed early in 1941 to eliminate tho 2 

grade level. Critical scores were determin reading 
Advanced Reading Test, Form A, as ир ince? 
tum Literacy Test (Form 1) score 


un 


centers in three service со 
were tabulated (212, 242) 
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level of training in Special Training Units were studied (192) in Sep- 
tember 1943. 

Nonverbal Group Mental Ability Tests. Visual Classification Tests VC-1, 
Ха; VC-1, Х-2; VC-1, X-3; and VC-la were nonlanguage tests con- 
Structed to select a quota of illiterates with sufficient mental capacity to 
absorb army training. The item types included visual perception, paired 
Comparison, and abstraction. Revised forms were developed from item 
analyses of the preceding forms (137, 157, 158, 160). VC-1, X-2 was 
Standardized on a population of 764 men containing Negroes and whites 
In à ratio of approximately five to one (138). A lower critical score was 
Set to exclude the lowest 2 percent of the Army GCT population, an upper 
critical score corresponding to an AGCT standard score of sixty—Grade IV. 

Individual Tests of Mental Ability. The Wechsler Self-Administering 

est was found too difficult, with too narrow a range of scores among low- 
grade men, Study and item analysis (112) in March 1942 showed correla- 
tions of .83 with the AGCT for unrestricted range of 1250 men and .23 
9r restricted range of 375 low-grade (Grade V on AGCT) men. Its 
validity as a predictor of soldier performance ratings in Special Training 

nits was very low (218). Low correlations with these ratings of other 
rmy induction tests (216), suggested the possible inadequacy of ratings. 

Over-All Studies. In validation studies (test scores with ratings in Special 
Training Units) of groups of tests (209, 210, 211, 213), the tests with some 
verbal component were better than the others in screening the unsatisfac- 
lory STU men. Biserials between test scores and rejection after STU train- 
ng or graduation ranged from .38 to .72 for the tests in use December 
1943 10 February 1944 (214) . Various combinations of tests gave multiple 
Correlations well above .60. Qualification Test 0-1, dependent to some 
extent upon literacy, was the best predictor. Standardization data (215) 
Vere obtained on three tentative test batteries. The results of the new induc- 
Чоң Program in June 1944 showed higher rejection rates than the old 
Programs——approximately a 3.5 percent difference each month (242). 

50, the educational inferiority of the southern selectee was evidenced 

Y comparative rejection rates of Negroes and whites. 
ecruiting Standards for the Women's Army Corps (У. ~" C3 
mental alertness tests were developed for selecting women for the . 


omen’ icai, 1 X-2 (first designated Mental Alertness 
[сше pesar rai i ( h enlisted women and officer 


n 1942. The test had а Kuder-Rich- 
highly with the AGCT, Otis Group 
d the ACE tests (150). A revised 


had a Kuder-Richardson relia- 


üt in predicting academic gra 
б neither of the tests pre 
ort recruiting test, Classification 
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. pilit 
has also been used for regular Army recruitment (v.s.) had a reliability 
of .94 and correlated .78 with WCT-2 (197). 


Selection for Specialist Training 


ar for 


A meteorology aptitude test was used by the Air Corps thru the w Я 


; М isting 
the selection of weather observer students. This test battery, а ph 
a mental alertness test of the traditional type and fifty meteoro ogy 1) 
144 physics true-false items, gave adequate validities and reliabilities 


Р ; É б cating 
Aircraft Warning Aptitude Test TC-10A contained a section on lo 


t 
rcraft p l : к пе firs 
grid points by coordinates and a section on plotting coordinates. ie the 
part proved valid against the criterion of theoretical grades in вошт т 


second part against performance grades. Aircraft Warning Classif st 
Test TC-11a was given to those who passed the previously sentono. 
for classification into potential specialist calegories. More than 90 Р 
of failures were eliminated (226). Among the specialized tests ШЕТ, 
small, sometimes unsuccessful, programs to select trainees for 129 : 
specialized Army courses, were those for Balloon Barrage course? т), 
Combat Intelligence courses (181, 196), Military Police -— and 
and Medical Technicians (162). A battery including the * ct AT 
several mechanical aptitude tests was investigated for use to se round 
Corps bombardiers and navigators. Paper-and-pencil tests мете ining 
to be related (73) to academic course grades but not to flight enh in 
records. However, reliability of the latter criterion was low. ам in 
this area was subsequently transferred to the Air Surgeon's Q шеп 
December 1941. А large-s | ing 
tests was conducted for the purpose of validating and standardi? d 
aptitude testing i e teri 
tests were gener; 
of academic su 
chosen for the battery contained only two a 

number tried: (a) Nut and Bolt Manual Dexterity Test TO ме P 


(b) U-Bolt Assembly Test TC-6a. Ап attempt was made to v јез ој 
five ТУР“ тре 


Written tests showed lower validity than with the criterion 0 паї? { 
were much lower than in unselected. у“ ђе hs 
- The U-Bolt Assembly Test appeared |" gu 
some promise. Tests of informal алела Нор. ih chop mechanics ded 
ation, electricity, and radio, origina у pens 
atest form of the AGCT to form a comp” adopt? 
y in initial processing, have instead won omm 
: 5 to select men for specialized training. jë shoe 
of the Automotive Information Test (АГІ and 2) and of ! atio” 
Mechanics Test (SM-1 and 2) have been standardized on large PoP hav 
(252). Extensive item analyses and validity studies of all four а 
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i also been conducted (228, 236, 280, 281, 282, 283, 284), with adequate 
validities obtained. A preference record and a self-description form based 
on the forced-choice technic were validated against a production index 
and a 3-point rating in a study of selection instruments for personnel 
suitable for recruiting work (289), with disappointing results. 

Radio Code Operators. Investigations by the Personnel Research Section 
and various other agencies have resulted in the authorization for Army-wide 
use of two tests for selecting radio code operator trainees. Many other 
code aptitude tests have been considered. The criteria used for the validities 
reported here include number of hours to reach specified receiving speeds, 
final code speed attained, and the NDRC Code Receiving Tests. Usually, 
several of these were considered in each study (15). The Signal Corps Code 
Aptitude Test (SCCA) evolved from a test tried out by the Signal Corps 
between 1924 and 1931. By 1941 the SCCA was widely used by several of 
the Arms and Services. Usually administered by phonographic transcrip- 
tions, the SCCA was a code discrimination type test containing seventy-eight 
Pairs of patterns to be identified as “same” or “different.” Reliability esti- 
mates by Kuder-Richardson Formula No. 21 were much lower than 
desirable, ranging from .67 to .78, except for one sample for which .88 was 
reported (60, 91, 140, 184, 195). Validity data varied considerably from 
Опе sample to another, with coefficients from —.03 to .51 (18, 60, 83, 92, 
139). Data reported by the Signal Corps for testing between the wars gave 
Validities ranging from .54 to .75 (105). Little improvement in ene | 
or validity resulted from doubling the SCCA to make the agree d 
Operator Aptitude Test ROA-1, X-1, which was authorized top бе dia le 
reception center use in July 1942. The Kuder-Richardson reliabi ity ae 
‘87 and reliabilities by the split-half method ranged from .73 to E- ed 
184, 195), Validity of ROA-1, X-1 was only fair, usually around .30 ( + à 
186, 195, 224). The test was standardized on the basis of SCCA pe 
| Standard scores being set to a mean of 100 and a sigma of 20 ( i n 
| Studies indicated that previous musical instrument experience as we E 

Code experience were positively related to radio code test scores = 
added to success in radio code training (60, 184). Data from vin 

radio Operator specialist schools indicate that fewer failures m (20) 

аге preselected on ROA-1, X-1 plus AGCT rather than ed d eps . 

Army Radio Code Aptitude Test, ARC-1, a code learning po y^ ТЕА 

һе National Defense Research Council (18) took the p ee 9 tu , 

Cl toward the end of 1944. The test required the pepi а es аң 

€arned Morse Code letters when presented with un gre Гар 
Validities for ARC-1, usually between .50 and .60, were ~ мі m а 

ог ROA.]. X-1 or the Thurstone Code Aptitude Test (224). check on 

| 'he standardization sample resulted in the raising of raw score equivalents 
ог the various standard scores (248). А series of Code Learning Tests, 
Work-sample tests based on the same principle as ARC-1, showed consider- 
Able promise but were never carried to the completion stage. Reliabilities 
Y Kuder-Richardson Formula No. 21 and by estimation from odd-even 


579 


"Uu 


6 
^el. XVIII, №: 
REVIEW or EDUCATIONAL RESEARCH Vol. X 


| -tions of the 
correlations ranging from .94 to .98 have resulted for various вши as for 
test (65, 91, 128, 140, 161). Validities have, in general, been “п alphabet 
either the ROA-1, X-1 or ARC-1 (65, 140). A ви Researc 
symbol Substitution Test-1, X-1, also developed by the da rx ROA, 
Section, gave reliabilities over .95 but was somewhat less чап ‚ develope 
Х-1 (128, 140, 161). A revised edition of a Code Rhythm apt Thurston? 
by Thurstone has also shown some promise (105, 128). А a revision 
Code Aptitude Test was tried out in studies on ды is Both tests 
of this test, designated ROA-2, X-1, was accomplished (20 i ali | 
were highly reliable but the original Thurstone test was mort | validation 
Truck Drivers. Research resulted in the standardization m a Driver 
of a group of tests (16), including a Driver Experience E - reaction” 
Information Test, tests of visual acuity and night vision. ок predictor? 
time test. Other well-known psychophysical tests were assessed e Listing 0 
of driving ability. Most frequent criterion was a road test, саве situa" 
fifteen to twenty minutes observation of driver in the ыла А score 
tion. Specific tests were checked on a Road Test Check od un- 
consisting of checks of correct or incorrect operations, wee ficients for 
weighted was obtained, plus an over-all rating. Reliability coe 
the road test were not as high 
but equalled those us 


H ive 
as those usually obtained for ea 24, 
ually obtained for criteria in validity (DIT) wer 
64, 72, 86, 126). Two forms of a Driver Information Test we driving 
standardized (172, 176). Trial of personal history items sho bon Exper 
experience items to be most valid (25, 72, 123, 134, 152). А pn opulatio? 
ence Inventory showed variable validity, fairly high in certain P 


(120, 147, 172). — _. 

Visual Acuity. Several of the more familiar visual acuity Tests of т 
sistently low correlations with the road test (25, 72, 126). mat 1, ™ 
vision gave higher validities against a special night road 21) 
131). Studies of race differences in night vision (25, 78, un по 
по сопзїзїепї ог significant results. High sugar intake showe nis 
night vision (72). Studies are currently in progress on > 
tion of new tests of visual acuity and night vision. "T 

Sensori-Motor Tests. Data show low positive and zero peint ser Ja- 
some inconsistency from sample to sample in studies of sev ver, РО. » 
motor tests as predictors of ratings of driving ability. een soldi 
tions were often small and criteria not always reliable. In addi 


are already a Physically selected population (25, 71, 126). 


e 


ndardi/* 


а 


ions 
lat! <0 


Trade Knowledge Tests 


jcs 

A necha” d 
т n ive T в 8n 
Numerous editions of 


" 208 . t 
tests in electricity, radio, and automot™ teres а“ 
BUE : a, with in^, form 
have been developed to aid in the identification of those 3 mal in d 
aptitudes in these fields, as evidenced by possession of infor 


te 
rn e 
cons а! 
tion. A General Electrical and Radio Information Test was < gar 
after item analysis of е 


Ју, $ 
Xperimental forms (100). Subsequent Y 
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series in electricity and in radio were established. Limited analysis revealed 
some fair validities (227, 239). A General Automotive Information Test 
yielded a correlation of .67 with course grades of 147 men (110). The test 
was further expanded and item analyses and additional validity studies 
were carried out (122, 142, 169, 183, 239). 


West Point Qualifying Examinations 


Each year since 1942 a new form of West Point Qualifying Examination 
(РО) has been constructed for administration along with the regular 
West Point examinations. It is intended that this battery eventually re- 
place present West Point entrance examinations. The latest form of the 
WPQ contains two subtests, Language Aptitude (learning an artificial 
language), and Elementary Mathematics (the use of short-cuts in arith- 
metical and algebraic processes). Each year’s series was tried experi- 
mentally and prevalidated on classes already selected and attending the 
Academy and administered in final form to applicants the following year. 
Additional validity data were gathered subsequently, with academic success 
as criterion (164, 174, 182, 190, 219, 220). 


Selection of Warrant Officers 


Objective examinations have been developed in over thirty administra- 
tive and technical military specialties for the selection of warrant officers. 
he subjects range from Auditing and Accounting to Weather and Cryp- 
tography. No reliability or validity data have been gathered on these t 
altho they were constructed with the aid of technical experts and have 


been widely used (237, 275, 276). 


Personality Studies 


In 1942, Personnel Form P-L, also known as the Shipley Резана Г 
ventory, was proposed as a group test for military use In Пре ч 
troublemakers, neurotics, and normals. Extreme troublemakers ee 
treme neurotics were identified by this instrument (149), but relia ш 
(136) was very low. More intensive research in personality p Et 

Y the Personnel Research Section was begun toward the end o ~ 
The Minnesota Multiphasic Personality Inventory, adapted and revise 

or Army use, the Cornell Selectee Index, the Army Individual Test bo 
Chapter 1) and ће Biographical Information Blank (See Chapter I 
vere among the instruments studied (61). The Multiphasic p 
nventory, а paper-and-pencil objective test, scored separately for ке: : i 
Nine psychiatric classifications, showed promise: its items were analyzec 
and some selected (294) for inclusion in the Biographical iom 
lank used in the regular army officer retention program (See Chapter 

). Validity studies of the Multiphasic Inventory were made in connec- 
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tion with predicting AWOL's and psychiatric referrals among basie ане 2. 
predicting psychiatric rejects among WAC applicants, selecting пе он 
Arctic duty, and validating against careful psychiatric diagnoses. sad 
have been favorable enough to justify further study and рт 
the inventory. Ап item analysis of responses of “good” and "bad dun 
applicants did not show significant differences (314). Correlational d 
of the Army Individual Test, composed of six separate subtests "n be 
ministered to a population of psychoneurotics and psychotics, d 
the validity of the А17 for differentiating between psychoneurotics nd 
specific psychiatric diagnostic categories, particularly when прве rey 
squares of test scores, rather than sums and differences. were used ee 
The Army Wechsler subtest scores were found to add little to predicti 


II. Classification 


The Army General Classification Test 


The Army General Classification Test (3. 7), providing an index of ү 
learning ability of recruits to facilitate classification for training and је t 
assignment, was first released as АССТ Ла in October 1940. Subseque 
forms, including two Spanish versions (258). were issued during the [140 
AGCT-1b in April 1941; 7c and 1d in October 1941. These consisted of | " 
to 150 multiple-choice items on vocabulary, arithmetic, and block gom 
Raw scores were converted to standard scores with a mean of 100 anc Е 
standard deviation of 20. Standard scores were divided into five qoe 
Grades. A revised series, in which part scores were recorded for the 8) 
time, appeared as AGCT-3a in April 1945 and AGCT-3b in 1946 (236. zm n 
The AGCT-3 series contained four tests: reading and vocabulary (quo 
arithmetic computation, arithmetic reasoning (235), and pattern analys 
The total score was the equivalent of the AGCT-1 score while part d 
were also used in classification. An information battery, originally intende, 
for inclusion in the ACCT-3, was used instead for classification purpose 


ЧИ "n ге 
at training centers. Four forms of each type of subtest in the AGCT-3 we! 
developed and equated for content and 


Standardization. Stand 
before the first inductees 
on a population of regu 
Army population by wei 


ga 
Due to several other factors which could not be taken into account, € 


. ibu- 
illiteracy, direct commissions, the distrib" 
al Army population varied from the expected. a | by 
this variance, the conversion table for Form 1b (40) was compute те 
combination regression of Ja and 16 scores, because the norms for 14 pe 
already widely used for classification, Standardization of Forms 1€ е 
14 (42) was based on Ја and 1b. Distributions on Forms Ic and 1d eld 
less negative skewness, and the conversion tables were set up to Y! 
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Army : 
Jesus pagi vien Мин ЕЛ ЛО sci dit 
of item difficulty Form 3a = yo à di кт 1236 Y pr но ries 
39,000 пазе а tratified “а ae = ga (236); pni a population of 
geographical oe and weighted by age, education, race, and 
der, шуш. So corn EI S n i we 
used for guidance: ў ' a Зец ee Th wae an) Mate 
аа „А. we in construction of alternate forms. It was found that 
woe tin дш шш represent widely differing performances in type of 
Fam epica iu (143, 117). Most extensive item analyses were made 
fully а trial forms for the AGCT-3 (236). Final form items were care- 
"Dados. uated in difficulty and selected on the basis of item-total test 
ation. 
„е Effect. Study of practice effect on la and 
which re (42) showed small but consistent ir 
Grade va was taken first. Retesting after consider 
Ма ша En (173) and men in OCS (163) showed esu 
4 ^ »utable to factors other than the effects of Army training. — 
Scores. Altho part scores of the AGCT-1 were not used for classifi- 
tawen 5 made of relative contributions, discriminative 
{| > intercorrelation, reliability of parts. and correlations with part and 
үче шы of other forms (36, 38, 114). Each part was found to make a 
he гни contribution. Combined vocabulary and arithmetic scores of 
m were found as good as total scores for predicting total scores on 


а second form. 
Reliability. Repeated reli 


and 1b scores (39) and Ic 
icreases regardless of 
able lapse of time for 
similar results, which 


cation, i Wm 
on, Investigation was mad 


ability estimates on all forms by Kuder-Richard- 


[on Formula No. 21 (31, 40, 42, 236), odd-even comparisons (31), retest 
5), alternate forms (38, 42, 236), and Kuder-Richardson Formula No. 


2 (9: 
(236) placed the reliability generally above .90. 


the alidation, Several hundred validity coefficients attest to the value of 
€ AGCT in selecting men for a large number of Army specialist courses 
113, 129, 132, 174, 175, 


us m 57, 68, 73, 77, 89, 92, 94. 97, 99, 108, | 
wer, 178, 201, 213, 223, 226, 277, 324, 336, 338). Most of the populations 
ere preselected either on the AGCT or on some highly correlated factor. 
со € criterion was usually academic grades. Where preselection was rigorous, 
creations were lower. Validities for criteria involving personality, 6.8 

Ne Dn an и formal academic 

ackground, e.g., success in the Army Specialized Training Program (324, 


336, 338), are low. AGCT-3a (227) was generally superior to AGCT-1. 


* reading and vocabulary subtest correlates highest with written ex- 

aminations, and pattern analysis is usually the best predictor of practical 

Performance. Use of part or combined subscores in classification is ques 
Onable because of high subscore intercorrelations. 


Relationship with Other Variables. Studies show h 
270) and with other well-known tests of 


sducation (31, 118, 127, 136, l-know [ 
ental ability (32, 34. 103, 104, 165, 257, 331), decreasing with restric- 
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Р у 
tive preselection, but no significant relationship with age (3l, ee 
except that in highly selected groups, correlations tended to be 5 ed 
negative. Comparisons of male and female Army populations in ha bw 
tural and educational background, selection methods, and geograp ad 
distribution, had inconclusive results (236). Comparisons of ес 
whites (117, 270), complicated by social. cultural, and educational diffe 


cupations (26) was made. Later studies showed a definite occupational 

ierarchy and sectional differences within occupations (270), despite Fun 
siderable overlap, even between highest and lowest ranks: but no iiu 
Ship to age or experience was found. Variability of scores was hight v 
lower level occupations, Occupations With restricted score ranges probabh 
depend on abilities measured by 4GCT. 


e V men was standardized (59) ona popne 
with a normal distribution of ACCT scores, An Army Individual Тез 
(AIT) of general mental ability (16 17) 


f 
three performance tests (221, 222) was standardized (230) on a group 0 


“I appeared in February 1941. 
А-1, was built for WACs, MA-1 consi i Ме, 


consisted of items on mechanical поз 
ments (54), surface development, and shop mathematics, 14-2 and MA 
differed considerably from MA-1, containing mechanical ; ion ( 


53), mechanical comprehension (51, 50), and surface development; © 


ses 
Bood predictors for mechanics — 
ined items on tool recognition, mechanical pct 
rface development, Use of the MAT at reception [dpt 
where scores were recorded for all except illiterates and Grade V " he 
on the AGCT, Continued until April 1945. It was supplanted by the 
AGCT-3a, which Contains a surface development section similar to in- 
MAT. Thereafter the MAT was used whenever deemed advisable at іга 
ing centers. 


rd 
Standardization. MA-1 Was standardized on 3452 men (47). Standa 
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Scores, with a mean of 100 and a sigma of .20, were calculated by equiv- 

ent percentiles yielding a breakdown in five Army grades which approxi- 
mated a normal distribution. MA-2 and -3, based on item analysis of trial 
forms (70, 82), were standardized (90) by equivalent percentiles for M A-1 
Scores on a population of 2766 men. MA-4, X-1 was standardized by linear 
transformation (154), and was item analyzed (180). 

Reliability. Estimates by the Kuder-Richardson Formula No. 21 (46, 47, 

› 154), test-retest method (49, 163), and equivalent forms method (90) 
ы satisfactory reliabilities for both total scores and subtests. 

alidity, Validity studies gathered a wide range of correlations, usually 
owered by preselection, with course grades and other criteria. As a verbal 
test, the MAT correlates best with theoretical course grades (66, 227) and 
Motor mechanics (48, 49, 89, 97, 103, 125) ; less well with driver perform- 
| ratings (156, 172) ; and negligibly with radio code receiving speed 
S 201, 205), Varying results were obtained for clerks (94), aircraft 
t arning Operators (226), airplane mechanics (194, 201, 228, 229), basic 
panees (68), and Navy trainees (52, 129). Validity of MA-4, X-I with 
Specialist school grades as criteria (186) was superior to the АССТ 
9101 transport, but inferior for radio repair school. A study of MA-4, 
in Гог civilian armament trainees (239) found that its validity would be 

Proved if the Surface Development Subtest were omitted. 

Relationship to Subtests and Other Tests. MA-2 and MA-3 were found 
ác © Superior to MA-1 in being less highly correlated with the АССТ (47, 
hic 87, 90, 95, 96, 226). Intercorrelations of total scores and subtests were 
a (47). Correlations were computed for the MAT and civilian mechani- 
a aptitude tests (49, 52, 226, 227). LL] | 
М, ests of Mechanical Aptitude for Civilians. A provisional ee 

echanical Aptitude Test MA-5, was not as valid as standard civilian 
“chanical tests (250). A mechanical aptitude battery consisting of Learn- 
ме Ability Test L4.5 (an Air Corps test of mertal ability), Tool ius 

есћап са) Problems, and Paper Form Board Test CG-106a did se 

€chanics from ае workers (260). General jr qi p. 

e Test CM-142a yielded fair correlations with both final e IB 
- es and supervisors’ ratings (263). A revision of this test, made shortly 
er V-J day, was designated CM-142ar (264). 


Ог т 


Clerical Aptitude 


Clerical Aptitude Test CA-1, completed in 1940, consists of 280 items on 
Name checkin coding, catalog numbers, verbal reasoning, number 
Checking, and asbl. It was standardized (20) on a group normally 
i tributed by AGCT scores. Resulting distribution (63) was leptokurtic 
Эг both the standardization sample and field returns. Reliability by Kuder- 
Ven ardson Formula No. 21 was .95 (20), by test-retest method .72 (163). 
Eo idity coefficients are usually based on small populations, the criterion 

“Ing clerical school grades (19, 47, 69, 94, 96). Since it is highly corre- 
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lated with the АССТ (21, 47, 69, 94, 96) and sometimes шш та: 
predictor of clerical grades to the АССТ, the Mechanical Арни ЊЕ 
(94), or the Wells Revision of the Army Alpha (19) its usefu $ ш 
been questioned. Experimental material for an uncompleted Шеш forthe 
of CA-1 was used in constructing Clerical Aptitude Test CA-2, 2 i edibus 
WAC, which covered classifying, cataloging, number and дата т 
alphabetizing, and spelling. In the standardization the score = "S di 
departed markedly from the normal, and the percentile methoc = 9 
to set up standard score scales. The Kuder-Richardson reliability = ai 
(154, 179). Validity studies (186) with grades in specialist cou н ив 
criteria showed CA-2, X-2 to be inferior to the AGCT for ай a 
specialists. More widely used than any of the above clerical aptituc Sh 
were those developed for civilian employees of the War "capul Ta, 
in chronological order of use were the General Proficiency Test Clerical 
X-3 (151, 155) ; CA-2, X-2 (179, 185); a provisional battery, s "Test 
Aptitude Test CA-3 (261); and finally General Clerical жн 
CC-105a (241, 247, 262, 292). Part A of СА-3 correlated .32 with a й 
visors’ ratings in some jobs (233, 240). Parts of CC-105a had an wee 
correlation of .35 with Civil Service CAF grade and supervisors 3311). 
but in a number of cases reached correlations around .50 (259, 293, « 


Army Trade Screening Tests 


To verify skill status i 
Army Trade Screening 
mechanical, and other tec 
Reliabilities, 


;es of 
n Military Occupational Specialties a pei 
Tests and Experience Check Lists in с 088). 
hnical fields was developed (10, 286, 287, to 
estimated by Kuder-Richardson Formula No. 4 for eig? the 
the tests, ranged from .87 to -93. Critical scores were set for most 0 ates 
tests to represent the level of technical achievement attained by gradu ex- 
of the corresponding Army specialist course, Critical ratios between 


1 
5 - : ~ м у whet 
perienced and inexperienced men were high, Critical ratios dropped 
examinees were encouraged to guess, 


III. Training 


Measurement of Academic Knowledge 


w 

Measures of educational achievement in the armed forces gained o 

importance with the inauguration of the Army Specialized Training con- 
gram. Tests in academic subjects such as Algebra, English, etc. Ei 

structed for the Air Forces (67, 87, 93), Corps of Engineers (68. earlY 
Coast Artillery (142), and the МАС (170). These tests were used 25 ; 

selection devices until instruments of better validity were pepe п 

study was also conducted on the difficulty level and usefulness of a - 


һе 
Educational Test for Warrant Officer candidates constructed by t" 
operative Test Service (249). 
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The Army Specialized Training Program: Selection Tests. At the incep- 
tion of the Army Specialized Training Program (8) a test constructed 
for officer candidate selection, the OCT-2, X-3, was found useful as a gen- 
eral ability test (318, 319). It was a considerably better predictor of suc- 
cess in basic engineering courses than the AGCT (324, 334). For the Army 
Specialized Training Reserve Program, three Army-Navy Qualifying Ex- 
aminations were constructed by the College Entrance Board for screening 
applicants (320, 323. 331). A qualifying test (C-4), composed of mathe- 
matics and vocabulary items, was prepared by the Personnel Research Бес- 
lion for the same purpose, and was found to discriminate satisfactorily 
(341) among applicants, А Mathematics Inventory Test, from which the 
mathematics section of C-4 was derived, was used for placement in appro- 
Priate curriculums, at the proper level of difficulty. and proved to be a good 
Predictor of success in the ASTRP (340). А series of aptitude tests for 
Professional medical training was also built (328, 329) and their relation- 
ship to AGCT (325, 326) and other educational factors (330) was studied. 
“Ertain achievement tests in mathematics and physics were used as selec- 


lion devices for some advanced courses. . 

Achievement Tests. More than 150 different national achievement tests 
Covering at least eight subjectmatter fields (6) were administered in all 

азїс and advanced courses as a check on uniformity of content and ade- 
quacy of instruction given in approximately 200 different training units. 

ese included tests for seven different foreign languages. A series of 
Studies recorded reliabilities for the tests (6). Attempts were made to 
develop valid norms for test scores (322, 332). Item analyses on prelimi- 
Пагу forms (327, 337) aided in constructing more reliable forms of the 
tests. The validity of the tests as predictors of success in basic oe aE 
Was investigated (321). Studies of correlations between R and К-У 
Showed that guessing had little effect on test reliability (333, 335). A а 
economie абу (339) determined that 30 percent of the trainees чеге 
receiving more education than their prewar plans contemplated. One result 
ot the national achievement testing program was that many € 
Who originally opposed objective testing in college courses came to accep 
15 value, 


Military Training 


A Military Knowledge Test consisting of multiple-choice items and or 
Banized in pictorial form thruout was developed to test the basic military 
Nowledge required of all soldiers. This test evolved from an item analysis 
91 several experimental forms. It was used as a device to determine whether 
Men being redeployed needed refresher training. The test distinguished 
trained and untrained infantrymen; however, validities were around .30 
against the Soldier Performance Scale (See Chapter ТУ). 
rmy Automotive Screening Battery. An Experience Check List. and 
PPrentice Mechanics Test, a Tool Usage Film Strip Test, and Distributor 
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and Valves Assembly and Use of Tools performance tests, administered | 
the "successive hurdle" method. have been used with great success is 
screen army automotive students who could bypass elementary дете 
training. Based on trial of many experimental forms and methods o ad 
ing, the battery showed high validity (255). A subsequent follow-up S the 
showed that students selected to skip beginning phases of training on kom 
basis of these tests completed the course even more successfully than 
dents taking the entire course (256). 


IV. Measures of Proficiency and Criteria 


Truck Driving and Machine Shop Performance 


Performance criteria for truc 
road test checklist with ob 
driving proficiency 
road test ratings ar 


k driver trainees consisted of a practios 
jective ratings on specific items and a gene d 
rating, usually on a 5-point scale. The reliabilities " 
e as high as those usually available for practical el 
formance criteria. An early attempt. at. extreme objectification (61) рии 
abandoned because of poor results. In one study the biserial correlatio" 
between number of unsatisfactory items on a checklist and general — 
was .83 for 1982 men and .28 for 1454 men rated under somewhat ud 
ent conditions (72). Weighted checklist scores had tetrachoric oante f 
tions between .51 and .82 with general ratings for a sample of 1717 26) 
(86). Other reliabilities are recorded using the split-half method (1 ай 
and test-retest method (24) on checklist scores. The general conclus! 
was drawn that reliability can be increased by training the examiners. о! 

Three raters were used to гаје examinees on performance on а list as 
common machine shop operations. Estimated agreement among raters У 
fair. Average reliability of all three raters was .80 (107). 


Soldier Performance Report 


Major use of the Soldier Performance Report was as a criterion for PIC 
dictor tests such as the Army General Classification. Test and the и 
Individual Test in an effort to Screen potential satisfactory soldiers а 
poor risks before basic training. Two early experiments (98, 203) "2 

reported. Another study, validating a group of induction station tests (20 Ps 
used a scale restricted to marginally satisfactory and unsatisfactory табле“, 
Contingency coefficients of reliability ranged (corrected) between -64 

-18. Somewhat lower coefficients were obtained for a much more restrict ts 
group on АССТ scores (211). In the validation of induction station Ше 
an 8-роїпї scale and а composite checklist were used (210). To vali 


sha 
a military knowledge test, a soldier performance scale (279), in ш 
superior noncommissioned officer rated the soldier on a 5-point ppc 
scale. showed satisfactory reliability (above -80) by rating and p^ 
comparisons and correlations between ratings by platoon leaders 
platoon sergeants. 
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AAF Technical School Success 


Attempts were made to find criteria more reliable than academic course 
grades for predictors of success in AAF schools. Paired comparisons (229) 
showed high reliability for small groups of ratees. Closest approximation 
to on-the-job conditions was tried (290) on technicians in AAF combat 
units in the 27. Five types of on-the-job rating were secured: rank in over- 
all job ability, paired. comparisons, and a five-step scale on performance, 
personality, and over-all worth. Odd-even reliabilities were high except 
for personality, Intercorrelations were about .90. 


(a ЕЕ," " 
War Department Civilian Employees 


, Dissatisfaction with the reliability of criteria in use for test predictors 
in elerical work led to some experimental work on supervisory ratings. 
re constructed. (293). They 


Wo ability rating scales and a trait scale we 
ades than did civil service 


show. i é à 
howed less correlation with predictor test gr 
grade, 


Officer Efficiency 


A criterion originally developed to validate devices for measuring lead- 
ership and personality fitness among officers became the backbone of sev- 
ral programs of officer selection, retention. and efficiency reporting. The 
adequacy of the criterion depends on the agreement of groups of officers 
Intimately acquainted with the character and proficiency of given officers 
as to their placement in widely separated positions along a continuum 
of over-all competence (343). It was determined that a random group 
of ten rating officers can distinguish the over-all competence of officers 
almost as well as can a designated group of ten selected raters. In order 
that assignment to any criterion group be reliable, the officer being rated 
should be known well enough to be rated by at least seven out of ten 
raters. This procedure was perfected in the “Buddy Rating System (295. 


с > ч е Ч Ы 
297) in an experiment with Officer Candidate School classes. Pooled inde 
Pendent ratings by a group of “buddies,” when checked against ratings 

о ак ble criterion against which 


by the platoon officer, yielded a highly relia : again І 
to measure selection instruments. The corrected split-half reliability varied 
buddy and platoon officer 


between .81 and .91, and correlations between bu | 
Fatings ranged from „51 to .99. Greater reliability (295) was obtained 
g i 


as length of acquaintanceship increased. A system was devised for assign- 
ing a criterion index score of from 0 to 60 to include, in addition to definite 
Criterion groups of high, middle, and low competence. those men of more 
indeterminate status (298)- A variant of the original pooled rating sys- 
tem, comparison of the officer with Army Officers in general and with оћ- 
cers of the same grade on a 20-point scale, was later developed and showed 
high correlation with the criterion index (266). 


к 
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V. Studies of Leadership 
Officer Selection 


Tests, rating forms, officer evaluation reports, interviewing procedures, 
and other devices were developed and investigated for measuring back- 
ground, learning ability, and leadership qualities of oflicers and оћсег 
candidates. In 1941 two forms of the Higher Examination, 1-1 and H-2, 
containing the most difficult vocabulary and arithmetic iiems, were con- 
structed. These forms were intended for more exact discrimination among 
candidates in Army Grades I and II on the AGCT. Tables of equivalent 
scores with the AGCT were prepared (74). Both forms correlate highly 
with each other and with the AGCT. Reliability coefficients are high. Un- 
due emphasis on speed caused examinations to be discontinued for officer 
candidate selection because the speed factor appeared to discriminate 
against the older men. Form H.] correlated .48 with final grades for sixty 


seven engineer officer candidates (79, 85, 88 


| à А "esf 

88). War Orientation Tests 

WOT-1, X-1, containing 100 five-alternative items on information about 
current events, had high reliability 


and gave significant differences in means 
between office did i i i idity than 
icer candidates and basic trainees, but had lower validity ie 

the AGCT as a predictor of success at Officer Candidate School (153). 
Officer Candidate Tests, OCT-1 and OCT-2. Experimental forms con 
tained items on comprehension of paragraphs and graphic material and 
on arithmetic reasoning, which were chosen from the Army Officers Train- 
ing Examination, a battery developed for the W 


). Conversion tables to AGCT scores were pre 
The test was rejected because 
5 taken from commonly used War Department 


experimental forms (168) and standardized on 2000 
l respectively by the Kuder- 
s h forms correlated highly with the AGCT 
1 1 an unselected population, Validity coefli- 
cients were high, both tests being far superior to the AGCT as predictors 
of academic success in Officer Candidate School (198), 
approaches were based on analysis of War 
ature on leadership, management, ctc. Two 
but not validated. Interview procedures and 
à s nd analyzed. (177), ?rojective technics were 
investigated by the administration of the Rorschach and Thematic Apper- 
ception Tests, sentence absurdities, picture absurdities, and Philo-Phobe list 
to fifty-two men. Most correlations with leadership ratings were low. Prac- 
tical difficulties precluded the use of these instruments. on a large scale 
(177). Preference Inventory, PL X-1 contained 100 groups of three activ- 
ities, each presumably preferred by the combat Jes don administrative 
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cw the Завой, Correlation with leadership ratings at ocs were 
a ; бал (204). Leadership Test, 1-1, Х-1. requiring judgment in lead- 
а p situations, was also discarded (178). Combat reports from the North 
ES ne на апа analysis of leadership. selection by British and 
iion lean of civilian research in the United States led to reexam- 
Жаы eadership selection methods. Suggestions were made by the sub- 
и tee оп leadership of the American Psychological Association Emer- 
er Committee on Psychology. Ernest Ligon, Consultant to the Secretary 
[Mg р on lack of uniformity in current officer selection proce- 
us = combat Adaptability Rating Scale was used in conjunction with a 
hath tests including an interview. performance situation, and stress 
tendi à Reliability of ratings was high, but low correlations were ob- 
ШЕЛ. bru сеп the rating scale and tests (225). No follow-up studies were 
a individuals in actual combat because of administrative difficulties. 
Officer Retention Program. Тће largest. most successful, and most revolu- 


tionary : 
sal de program in leader selection was worked out for the program of 
ection from among temporary officers of those to be given permanent 


и ои and integrated into the postwar regular Army (4). Personnel 
"Tuments developed include an Officer's Application for Commission: 
a Officer Classification Test, ОСТ-14, a test of general learning ability 
9! suitable reliability but not adopted for other reasons; а General Survey 
йаа. general educational achievement, including aet from ЫА 
social « English usage, humanities, physical and biological sciences, an 
al sciences; a Biographical Information Blank; an Officer Evaluation 
port, an improved efficiency rating device; and a Standard Interview 
Tocedure, а new type board interview which was objective, reliable, 
Nniform, and completely different from usual Army board proceedings. 
he General Survey Test is used as an initial hurdle, while scores on the 
ane Phical Information Blank, Officer Evaluation Report, and Interview 
а Combined to yield a composite score indicating over-all fitness. All у: 
uments have been shown to be valid for representative officer samples 
кш rigid criteria of agreement by fellow officers as to each ere 
ар fitness (13). А general bibliography on leadership was compile 
ackground for the program (9). - 

ó Onstruction of Selection Instruments. Preliminary forms were E out 
? approximately 8000 officers and officer candidates. Two 125-item forms 
of the Oficer Classification Test (OCT), containing sections оп reading 
Comprehension, arithmetic reasoning, and interpretation and judgment, 


Were each administered to groups of 500 officers. Two ped пета forms 
Were constr 5 of item analysis (306). A study o equivalence 
eine iila forms (305). Form A had good 


Showed ; ; 
Р appreciable difference between т | 
ity for - technical courses (307), but did not 


ate with eneral criterion of officer competence used in major study 

‘See Validity of Battery below). Form 1 of the General Survey Test (GST ) 

Cintas 7 пету, 

op tined 200 items selected from two p 
Ё 1000 eases (306). Percents of applicants selected by various cut-off 
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ai 11). 
Scores by Arm and Service and educational level were пика for 
The Biographical Information Blank: (BIB) (297) prov E poem hare 
objectively measuring elements of past experience: апо p А »redicting 
acteristics, experimentally determined to be significant or j^ divided 
officer success. Form E, the final form used, contained 204 ve enia 
into four parts: eighty-two biographical items, twelve pairs of se irc nud 
tion items, ninety-four officer description items in forty-seven gro mde 
sixteen multiphasic pairs of items. АП technics of personality pcr 
which had shown promise were investigated and the "Torced-choit с и 
exploited. Nine types of items received preliminary trial. nem ia 
items were presented in quintets (295) containing two isque ey 
undesirable, and one neutral alternative. The two desirable or und е 
characteristics were equal with respect to degree of desirability, but reti 
as to relative importance for officer success, Scale values had — sain 
previously (296). One hundred ten pairs of items from the л vies for 
Multiphasic Inventory, Form ТС-да, were tried (294). The criteri се 
item selection on the BIB consisted of “buddy ratings” by posite 
candidates and a ranking by platoon officers. Reliability of the dina 
ratings” was high. Correlations of ratings with the AGCT and ec 
tion is low, consistent with other stud yous 
as to correlations with high or low criterion groups of officers. emi 
methods of Scoring and the effects of various cutting scores were à P as 
Development of an objective Officer. Evaluation Report dena The 
begun with appraisal of current Army efficiency rating methoc d ihe 
War Department AGO Form 67, Officer Efficiency Report, 3 n 
AAF Form No, 123, Officer Evaluation Report were subjected bene 
tensive analysis including intercorrelations of sections and trait ra ats 
and factor analysis (301, 302), The technic of collecting сна ge 
from officers and enlisted men Concerning characteristics of воре = 
poor officers and refining and scaling these statements was pe 
gated (300), Also available were the findings on investigations о ws 
“forced-choice” technic (205, 296). Discriminating power of every go 
in nine different lypes of rating scales was determined, The pi en 
18 a standardized, objective procedure Which breaks sharply with ie 1 
It is intended specifically to evaluate ability to deal with people. Boa а 
members observe behavior and record observations, then. check оте А 
tions, integrate these into ratings on specific areas of behavior, and final!) 


. p 1 1 ivi Р i ја 
evaluate candidate's ability to dea] with people. Objectivity was achie 
by defining overt behavi 


В lyze 
ies. Alternatives were then anal} 


: i | Р б ; thi 
interview and developing conversational situations designed to elicit 
type of behavior (299). 


Validity and Reliabil 
tended: (a) to select о 
performance of duty 
outstanding in the f 
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(BIB) for 3000 officers and on the Interview (INT) for 1359 officers were 
validated against job performance as evaluated by a large number of 
fellow officers. Approximately 13.000 officers were studied for development 
of criterion groups. Three groups. high, middle, and low, of about 1000 
men each were used. consisting of men clearly and consistently placed in 
these categories by fellow officers in battalions or similar groups and by 
Commanding officers. To achieve the second purpose, scores of 3000 officers 
on the General Survey Test (GST) were compared with educational level 
attained and scores for 367 officers on the Officer Classification Test (OCT) 
Were compared with scores on the AGCT. A combined point-index based 
9n the OER, the BIB, and the INT adequately differentiated officers on 
the basis of efficiency and did so in a manner far superior to the traditional 
rmy board proceedings. Percent of most competent and least competent 
officers chosen by various cutting scores was determined. Mean score on 
the GST showed a high relationship to educational level achieved and 
showed high variability at each educational level. All instruments and the 
Criterion were determined to have suitable reliability (298). . 

New Officer Candidate Program. Instruments devised and validated in 
the Mlegration program for officers were adapted for selecting candidates 
ог Officer Candidate Schools among enlisted applicants of the Signal 
'огрв (303, 304) on the basis of leadership. An interview. procedure. a 


"ographica] information blank, a military report, and a recommendation 


lank were validated against pooled buddy ratings and platoon officer 


ratings at various stages of training. The AGCT and OCT were sauno To 
à Satisfactory predictors of academic success. This work was expanded 


to Include the development of officer candidate selection instruments s 
ап Army-wide basis, Forms used in the Signal Corps study were revise 
2) af 

afler anal i i 

y: ч ^al 

; „Мевтапоп of Nurses into the Regular Army. Items for а peque 

4 S č z 5 d ү! secur 

formation blank (315) and an evaluation report (316) d fro соби 

rom an analysis (285) of essays оп good and poor nurses an rom 


“aracteristics evaluated previously (296). 

Officer Efficiency Rating Methods. А thoro research е 
e 1еіепсу reporting methods grew out of the investigation o o 
of the semiannual officer Efficiency Report, WD AGO о - ги 
Wn device for the retention of wartime officers in the ak n b Te 
"lve methods were evaluated: the currently used WDA а 3 | 
and AAF Form 123 (302); a forced ranking form FR-2 (212); a repor 
(OER.4) using the rating checklist technic (273) ; and a report (FCL-2) 
Using the өңү на technie (274, 295, 296. 297, 308). These were 
validated арине four separate criteria: (a) Position in criterion groups 
55 high, middle, and low officers as rated by groups of fellow officers (295. 
Tis (b) à ме онуи index score of from 0 to 60 based on these nomina- 
tions (266, 298) : (c) an over-all rating on a 20-point scale in comparison 
With Army Өсе in general; and (d) comparison with officers of the 
fame grade. Results Showed a clear superiority of the FCL over the other 
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four instruments (265, 266, 267, 268). In consequence, a revised үт 
FCL-3, was tried with corroborative results (269). Later studies 4 o» 
that validity was increased by combining the rating саза 
OER-A with the FCL-3 (309), tho the FCL alone is superior to EM cwn 
alone; that forced ranking as used in FR-2 increased validity pic idi 
incorporated with other forms. but had low validity alone; and that ле de 
ment of ratings improved validity slightly (271), but later training 
little effect (270). 


VI. Tabulating and Analysis Technics 
Test Validity 


A formula was developed for estimating the reduction in size of eid 
lation coefficient when mean scores are inserted for “no data" cases decer 
as well as formulas (207) for estimating change in r and other jail 
constants due to selection on a single variable, cither predictor or стег n 
An empirical study of effects оп obtained correlation of ве ы 
range led to results fairly comparable with predictions on basis of Ke m 
formula (95). A method for estimating the probability of a " 
Score at or above the mean оп the criterion for any given score ма 
predictor variable (28) was further developed (144, 145) by a mel ee 
for estimating the probability that an individual with any given d. 
the predictor will fall at or above any given critical score on the enter o 
The original method was extended to make it applicable to evaluator, ra 
significance of differences in test means for two samples (111)- her 
methods were presented for estimating test efficiency (166). qe 
approach is given in Richardson's formula (206) for interpreting a (6 
validity coefficient in terms of increased efficiency of a selected group it 
Personnel. A method was Proposed for estimating the size of the sample 
required for test standardization (62). поени 

IBM Equipment, Maximum utilization of IBM equipment and elimin? 
tion of errors introduced by inaccurate usage were of some concern. = 
extra circuit added to the test scoring machine will give certain derive 
scores directly þy shifting the zero point (43). Errors result from the 086 
of Government Printing Office Answer Sheets when the test scoring mann 
is set for IBM Answer Sheets (101). Favorable conclusions were тейи 
concerning possibility of utilizing No, 1 pencils instead of IBM репе! 
in marking answer sheets (135), Det 
adjustment of the IBM Test Sco 
tabulation was also made (45) 
scored and hand-scored answer sheets. ion 

Test Selection, A procedure was developed for estimating the ee 
of the variance of the total scores on a test contributed by each of ee 
parts (130). The effect of a suppressor variable upon Wherry test selectio 
results was also discussed (243). 
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Item isis. “Tate ; 
P вани ү ус л 
in the use of Richardson’s N тү pue “ite omögraph (80). Errors 
i ta. se, dson's ? omograph to analyze items not attempted by 
eae ia а pointed out Un. The effect of guessing on зема] 
with Sigh UNS Berueen items and true scores was found to vary 
Quintil ы “4 iy (244). Maximum r obtainable with Adkins-Toops 
Test Fort He m as found to vary with difficulty of item (238). 
а. ке Kuder-Richardson Formula No. 21 appears to under- 
гучы i. Шш ity of scores based ‘on the average of two administrations. 
нат х was suggested (133). Insofar as assumptions underlying 
will ees: son Formula No. 21 are met, the addition of zero scores 
im red the magnitude of the N obtained for all r's less than unity 
Dos Pie oe Formula No. 20 appears to overestimate the 
е тын aed a test when the distribution of item difficulty is highly 
rali QA technie was given (200) for computing practice effect, 
ence in difficulty of parallel forms, and difference in level of ability 


for two groups taking two forms of a test. 

па patur and Facilitating Tables, Nomographs and Work Sheets or 

= escriptions. The following devices for facilitating computations were 
ggested: (a) job description of Wherry-Doolittle test selection method 

and work sheet for computing Pearson r by ` 


tae? (b) job description 
aifference” (diagonal) method (187); (c) work sheet for applying 
ulas for item-selection (238); (d) job 


Adkins Fi s 

adkins-Toops simplified form 
escripti 

cription and work sheet for factor an 


ма; $ 

ks iables (124) ; (e) work sheet for correcting corre 
1 : er А H H " ч 

one variable (253); (f) item analysis against median split on total 


lest score ( Richardson's Nomograph) (80): (g) expectancy figures based 
оп validity coefficients for various Army tests (232) ; (h) table for chang- 
mg ranks in groups smaller than 100 to equivalent rank in a group of 
100 (193) : (i) values of EX, уха, XXY, ХҮ, and XY? for values of N 
rom one to twenty for each cell of a 13 x 13 scatterplot (188) ; (j) four- 
(141); (К) facilitating 


alysis involving thirty-five or fewer 
lations for restriction 


р 

Р Я cor three-place values of p or q 
number of attempted items 
f median for 


Place table of 


scores from 
1) probable error 0 


certain values of О and № (28); (m) value of 1-75. VIS and —* 
М 


2 
€ a for obtaining standard AGCT 
and number of right answers (33); ( 


(2); and (n) value of 


for various values of r 
Values of r (11). 


Vir? vla? 
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* Personnel Research Section reports, 


qualified professional personnel by appointment in the office of the P 
Branch, The Adjutant General's Office, Room 1935. 
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Department. PRS Report No. 220. Prediction of Code Speed from ^77 
^ MA-1, vr and E Tests. December 1941. 3 - 
ERSONNEL RESEARCH Section (Starr), Арт GrxknAL's. OFFICE, 1 
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DEPARTMENT. PRS Report No. 252. Analysis of Soldier Performance Report 

95 Data; February 1912. 

. PERSONNEL RESEARCH SECTION (Starr), ADJUTANT G avs Orrice, War 
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102. Pensonner Rrskancu SECTION (Spare), ADJUTANT GrxERALS OFFICE, War 
Department. PRS Report No. 266. andardization oj the Radiotelegraph Oper- 

103 р ator Aptitude Test, ROA-1, X-1. Ма .November 1912. : : 
B. Репѕоҳхен, Reseancit Section (STAFF). ADJUTANT GENERAL S Orrice, War 


Army Alpha, 


СЄ 

Department. PRS Report No. 261. Tables of Equivalents for Oti 
104. and AGCT Scores . pol 
- Рицхоххк, RESEM Section (STAFF), ADJUTANT GENERAL S OFFICE, War 
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- Persosser Rüsrancu SECTION 
EPartMENT. PRS Report No. 
Test Means jor Two Sample Populations. 
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Department. PRS Report No. 340. Accident Record vs. Psychological Tests. 
July 1' 

PERSONN БЕЗЕАВСН SECTION (STAFF), ADJUTANT GENERAL'S OFFICE, War 
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Department. PRS Report No. 393. Analysis of Responses to Баг er 1912. 
of Each Item in the General Proficiency Test, W Ста, ORE E Wan 

156. PERSONNEL RESEARCH SECTION (STAFF), ADJUTANT G RAI > 
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Department, PRS Report No. 422, icer Candidate Test OCT-1, X-1, je 
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CHAPTER У 


Research For or Ву the Armed Forces 
JOHN C. FLANAGAN and DOROTHY B. BERGER 
Selection Research on Mental Adjustment 


Кен in the field of mental adjustment іп the Armed Forces соп- 
Sisted of (a) selection studies which used tests mainly of the paper-and- 
pencil variety to appraise the emotional stability of servicemen and (b) 
Studies which attempted to make the same assessment on the basis of psy- 
chiatric interviews, situation tests, and other screening procedures. 

The use of the Rorschach in evaluating military personnel was discussed 
by Linn (134) in a study in which Rorschach records obtained from a 
group of enlisted men assigned to a hospital were compared with per- 
formance ratings a year later after eight months of overseas duty. Re- 
*Ponses given by well-adjusted soldiers were markedly different in many 
Tespects from norms based on well-adjusted civilians. The hypothesis was 
advanced that personality constriction and regression were produced by 
Military indoctrination. T 

A group of papers on the construction, standardization, application, 
and results of research on the Cornell Indices and the Cornell Word Form, 
included a report by Mittlemann and Brodman (159) suggesting that the 
Cornell Service Index, Selectee Index, and Word Form were designed to 
differentiate quantitatively individuals with personality and psychosomatic 
disorders and to facilitate qualitative diagnosis of these disorders. A report 
by Weider and Wechsler (261) discussed the results of the application of 
the Cornell Indices and Word Form, the criteria of significant answers, and 
validity data. Wolff (266) indicated that with their basis of clinical expe- 
rience and psychological and psychiatric principles the Cornell id od 
ments might be used at induction stations, clinics. neuropsychiatric wards, 
апа medica] and surgical wards in hospitals, or in industry, veteran 7 
Ment, research, and hospitals and clinics in civilian work. Harris ( 3 

iscussed the use of the Cornell Selectee Index as an aid and timesaver in 


the Psychiatric diagnosis of naval personnel. 

The Personal Генні was discussed by Shipley and open Euer! 
Who presented a report and complete pro e of be о и | к, 
Other tests ional stability. Satter 188) reported a y б 

cud pii cales Inventory were compared with pee e 
allure in parachute school. Satter (187) also discussed the ina 4. е: 
the Personal Inventory. the Otis Tests of Mental Ability, the Two- no 

ordination, several other tests, and psychiatrists evaluations to pe ic 
Officers? ratings of enlisted men in the submarine service. Shipley, Yo 
and Newbert (200) found that the Personal Inventory differentiated | 
tween discharges from the Navy and men still active in the service atter 
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; s the 
Test, Form Е-2; by Gulliksen (72) on the preparation E EE hes 
Navy Officer Qualification Test showing that the ME ы. volun (61) ей 
range of difficulty and a satisfactory reliability; by Е ow rs fry 
the preparation of norms for the Officer Qualification Test, the Oficer 
Gulliksen (71) on the preparation of norms for women pe е. мй 
Qualification Test, Form 1; by Peterson (1 72) who gave a € woe cand 
tion of the Navy Officer Qualification Test, Forms 2 and 3; and by dein 
sen (60) who discussed the preparation of a spatial relations ва а : аса 
of multiple-choice items concerning the rotation of solid forms, fo ет of 
radar officers. Conrad and Lannholm (215) described the ра etal 
success in Primary Officer Training School and Maucker (215) des 


such prediction in Advanced Officer Training School, 


Research in the Selection of Enlisted Personnel 


f 
The selection of enlisted men in the Navy was discussed in a en к 
studies. Odell (215) gave an account of the growth and мир ar 
the selection, qualification, and classification programs. Bong =“ Eal 
(215) described the development of the Basic Test Battery. The $ ki he 
the Bureau of Naval Personnel (219) presented studies on item omg 
time limits, reliabilities, norm development, validity, a? n 
factor analyses of the Basic Test Battery. The Staff of the Bureau 


: К ^ Higher Ех 
relationship between the scores on the Otis Highe 


А 51 
s n Te: 
rsonal Inventory, and the Two-Hand cip col = 

Е ч : е 
and officers? ratings of submarine crewmen on the job. Graham, Mote, 


» rform- 
Berry (68) found th dicted “tank escape” perfor! 


E nen. 
ance for submarine crew™ 


method. Miller (156) 
tests used with the 
and in another study (154) reported tha 
dynamometer and a pegboard test fr 
on the basis of correlations with г 


an 
t the Navy finally chose i pue 
om this group of mechanica 
alings on boat handling. 


Research in Selection of Enlisted Personnel 
for Particular Jobs 


. H . rator? 

Studies concerning the selection of fire controlmen and radar ње [mus 
included studies of vision such as the one by Adams, Fowler, an vane 
(3) which discussed the relationship between visual acuity and ac 
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stereoscopic vision. Adams and others (4) found that the Ortho Rater 
Tests were sufficiently reliable as testing devices in the selection of candi- 
dates for training as fire controlmen and range finder operators. The inter- 
relationships among seven tests of stereoscopic acuity and the relationship 
between two tests of visual acuily and two tests of Phorias were pointed 
out by Fowler, Imus, and Mote (56). The battery used in the selection of 
fire controlmen, range finders, and radar operators was discussed by Beier 
and others (21). Imus (88) presented the directions, procedures, tests, 
and equipment used in the selection and classification of fire controlmen. 
The final report on the Selection and Training of Radar Operators was 
made by Lindsley (117). . 

The Staff of the Bureau of Naval Personnel (222) described the con- 
struction of selection and achievement examinations and the conduct of 
technical personnel research designed to facilitate the selection and train- 
ing of personnel in the maintenance and repair of electronic equipment. 
The predictive efficiency of the Navy Basic Test Battery at,gunner’s mates 
School was discussed by the staff of the Bureau of Naval Personnel (226). 
. Methods of selecting naval gun and engineering crews were discussed 
in а complete summary and bibliography of the Gunnery Project йе 
Applied Psychology Panel by Viteles, Gorsuch, and Wickens nr à 

ogers, Viteles, and Voss (180) presented similar material for the Ap- 
plied Psychology Panel Engineering crew project. 

McQuitty (139) described the personnel selection program at ar 
neering Replacement Training Center which was continuous, СЕ со- 
9rdinated with the training program, and was based upon the AGCT score, 
lormal education, and first and second best civilian occupations. m 
Or specialists’ courses was on the basis of interest, success in а specia ty, 
related hobbies, educational background, and aptitudes. — 

The work on the selection and training of night lookouts, inclu d 5 
discussion of validation of old night-vision tests. of the pete 
the performance of night lookouts at sea, and of an en è ; ea 
tookout’s job, was summarized by Wedell (259). In ји : ii Oo 
In Searchlight and other personnel requiring exceptiona y goo alow 2 

larke (31) reported that audiometers were unsuited E ped сне. к 
acuity of hearing and suggested that gramophone eee и такон 
Varying intensities be employed. The study reported tha ed T have. op 
be the 100 soldiers trained as listeners of Ar The best combitration 

oth ears, hearing superior to three pma pe ts was reported by 
of tests for selecting Army weather observer studen an ak P т 

leveland, Faubion, and Harrell (32) to be a mental aler ^ Л 
Physics achievement test, and a meteorological мр fest n df йе 

Kurtz, Seashore, and Willits (107, 105) n а таш 

oe Reng Тош developed у ie Ac ручне бт, ты 

е1 леа that in aptitude tes е 2. 
ай, vede inet number of failures occurred for ји 
Ness, defective acuity, and depth perception. A yarn test for color У 
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a field of vision test, and tests of depth perception. glare. balance. stability. 
reaction time, and visual acuity were given to 10.000 prospective heavy- 
truck drivers in this study. The selection and training of cargo handling 
teams for combat-laden vessels was discussed by Ruch (185). . 

Selection tests and causes for rejection were described by Thomas (224) 
in a report on the selection of parachutists. 1 

A report on the construction of various performance tests, group RU 
individual, and of checklists for objective observation in the Teacher 
Training Department of the Armored Force School, Fort Knox. Wa? pre 
sented by Siro (202). 


Research on Classification апа Aptitude Tests 


" . "m e 
Research in classification in the services included studies such as thos 

McCain and Schneidler (135) discussed concerning the classification ы 

selection of enlisted personnel. Eurich and McCain (50) also descri» 


лика Ж х 8 4 s ifi- 
the initial classification in which each recruit was given the general classifi 
] an 


or 


two possible jobs. The specifications for the construction of a gene!’ 


cussed by Levin (111). The work of the Classification Section 9 
Armored Force Replacement Training Center described by Wittman (A5, 
included material on the psychological, clerical, and йена айгай! а 
testing; on occupational interviews, testing and classification; on assign” 
ment to different military duties; on the selection of officer training eni а 
dates; on the liaison relationships with regular training companies; 9? „а 
record keeping and planning of activity flow; and on rsen and selecti? 
of men for the Special Training Unit which handles and studies payee 
mental, and psychological problems. Malone (142) described the д, 
Classification system, the use of the AGCT, the Mechanical Aptitude Tes 
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an аз Operators Aptitude Test. An activity preference test furnish- 
à orn of scores corresponding to clusters of functionally related 
is Fes w d reported by Kelley (100) who outlined the steps leading to 
= ШШ 1 he selection of personnel with superior vision for the 
im ne 55 New Jersey was described by Verplanck (231) in a study 
ng an NDRC Adoptometer Model П. 

ты aptitude tests for the Navy was reported by Frederiksen 
i I: deseribed a study made on an experimental battery of aptitude 
relied predictors of service-school grades for inclusion in the Basic 
ien penes Test Battery: by Conrad (36) who presented the research 
s d developmental history of the Navy's aptitude testing. program; by 

onrad (31) who also discussed the basic statistical facts concerning indi- 


vidual items of the Navy Aptitude Tests and interpreted these facts with 
215) who described 


ne to various problems; by Stuit and Feder ( 
by С ан“ of special aptitude tests by the Bureau of Naval Personnel; 
"dle sen, Conrad, and Frederiksen (19) who confirmed an earlier 
Теса ion, by studying the averages. standard deviations, and intercorre- 
ions of the Navy aptitude tests, that variations 1n procedure {гош one 
station to another constitute а serious problem; by Gulliksen (73) who 
Га m the selection of test items for a mechanical comprehension test 
by an item analysis based on an external criterion and by the technic of 
item-total correlation and also (74) presented minor modifications which 
а be made in a short time to the Navy Mechanical Aptitude Test, 
"orm T, and made suggestions for a more thoro revision of the test. 
Validation research was presented by Frederiksen (64, 63) in а dis- 
cussion of the validities of aptitude tests at various schools; by Crawford 


and Burnham (45) in a report on the results of the educational aptitude 
testing of V-12 students in which it was found that aptitude tests proved 
c work measured by objective achieve- 


to be effective predictors ‘of academi : 
ment tests; and by Anderson and others (10) in a paper on the Oscilloscope 
Operator tests. Prediction of ability was discussed by Kurtz (104) in 
relation to code learning. Prediction of success in Electricians’ Mates 
School was presented by Conrad and Satter (37) ina discussion of the 
use of test scores and quality classification ratings. А report was given by 


Smith and Voss (206) on a study of the effectiveness of the classification 
hibious Training Command. Smith and 


procedures for officers of the Amp e aton E 
assi in 


others (207) also reported on the effectiveness of cla: | 
predicting billet performance the Amphibious Force. Predic- 


я 1 = t 
tion of success in service scho r of assignment was discussed 


by Satter and Conrad (190). А study presented by Wedell (260) reported 
оп the prediction of the performance о 
Procedures used in a job analysis of the tasks performed at gun stations 
Were enumerated by Viteles and Smith (243). The final report and sum- 
mary of work in job analysis qualification and placement of personnel in 
the Amphibious Force was presented by Smith (205). 
А selectometer for weighting the qualities on which interviewers rate 
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men was discussed by Keislar (93) and by Campbell (30) ү рат 
final report on research and development of classification a 3 eei 
classification aid, the point-score method for evaluating Nava irum 
was presented by Levin (112). Viteles (233) presented an к суту 
recommendation chart which shows in visual form the billets aboa s o 
for which an individual with given qualifications is most vocac a 
personal preference technic, which employs the opinions of -— vial 
students who have had adequate time to observe their Саа, ра а 
cussed by Wiggin and Bartlett (263) аз a possible supplemen 
structor's grades. 


Research on Training 


In an article on military training and learning theory, Wollie gin 
indicated that help was given to military specialists in World W ar s = 
psychologists who applied such principles of learning as haie a : 
practice, active participation. variation of material, accurate aaron би 
progress, knowledge of results, and systematic lesson plans. Applica 
of these theories appeared in some of the work discussed below. а осека 

Gunnery-training research included such studies as the ones eer ai 
by Viteles et а! (235, 245, 246, 249, 251, 252, 253), outlining trame? 
aids, lesson plans, and courses k 
20 mm and 40 mm gunnery; 
scoring characteristics of 
(208) presenting a me 
Viteles (40) 


unit lesson 
thetic training device 


R A 4 s" ~ F . ro- 
comparison of free and stadiametric estimation of opening range; Ho 


witz and Kappauf's (84) description of the accuracy of unaided ps 
range estimation for aerial largets at ranges between 1500 and 800 

yards; Viteles et als (248) analysis of the results obtained in training 
men in range estimation on the firing line; and by Rogers? (181) d 
ation of methods of training in estimating a fixed opening range. Hoffma 5 
and Mead (82) discussed the performance of Anti-Aircraft Artillery per 
sonnel on a complex task of four-hours duration. Research in the шап 
of engineers was discussed by Rogers, Viteles, and Voss (179, 180) ; ин 
by Viteles, Gorsuch, and Watters (240) who discussed the i par a 
of a training program for newly organized crews for destroyers and > 
auxiliary ships. Masoner and Watters (149) presented an instructor 5 
manual which served as a guide in the administration of special еди. 
ing courses. А manual for training balance crew engineers for attac 
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transport vessels was described by Covner, Gorsuch, and Viteles (41). 
Viteles and Gorsuch (236) prepared a memorandum on effective teaching 
methods for engineering instructors. A group of studies concerned with 
progressive engineering were reported by Viteles and Gorsuch (237, 238) 
who presented lesson plan outlines for Stages I and II of the instruction; 
by Organist et al (167). who prepared an instructor’s manual for Stage П 
and who presented outlines for instructions in Stage III (165); and by 
Organist and Willis (166) describing the organization and instruction 
for Stage III. Covner et al (44) prepared an instructor’s manual for pre- 
senting information on the distilling plant to engineering personnel, 

The training of fire controlmen and range finder operators was рге- 
sented by Beier et al (20) in the form of a series of lesson plans. The in- 
fluence of visual tasks in the training course of fire controlmen upon their 
visual proficiency was discussed by Adams, Beier, and Imus (2). Соупег, 
Gorsuch, and Viteles (42) presented а manual for instructors with a 
aled step-by-step procedure for operation of fireroom equipment on 
destroyer escort vessels. 

The training of radar operators was reported on by Lindsley et al (132), 
who discussed the use of the Philco trainer for A-scan oscilloscope oper- 
ators; and by Lindsley et al, in a series of articles (120, 128, 133), " 
describing and presenting recommendations and generalizations for the 
use of the PPI flash-reading and tracking trainers in training Navy search- 
radar operators. Lindsley (119) also gave an account of the ealta Ы 
study determining the effectiveness of the course of training SCR-270-7 
гајаг operators. The effectiveness of the Foxboro ‘Trainer a ш 
oscilloscope operators to track by means of pip-matching was ~ p d 
Lindsley and others (129), who also made recommendations or its я 
(127). A study of ће SCR-584 basic trainer as a device for онан) a 
tracking was presented by Lindsley et al (130) and by mg = a (85). 
The Lufts Tracking Trainer was described by Hudson an A im I 
The results of developmental work done on the design an пуко of 
of a director tracking trainer and experiments to determine ЈЕ redd by 
Various fatiguing circumstances on perturmanca em Javea for 
Mead (151). Kappauf (92) reported S photo ~ lving У comparison 
tracking trainers. Ап experimental investigation involving 


i i airline was 
between tracking to a fixed hairline and tracking to анон: aa а 
Presented by Lindsley et al (124). Experiments in training н. n p mn 
in visual code reception were discussed by Anderson y ин is 
Lindsley e; al (125). The use of radar scope movies for briefing 


i у ду of 
5 i -aluated by Lindsley (122). А study 
Teconnaissance purposes Was evalua у и 
performance woh ia by Lindsley and others Nat yos ^ed 
Teactions of radar operators under speed stress. He also ep vien 
factors determining the accuracy of reading oscilloscope code in à А 

ew menge d. width, amplitude, dot-to-dash ratio, an 
(126) desisned to find the speed. width, amplitude, 
e i d 1 most accurately be read. 
к и eie uc не 1 ini f telephone talkers 
Ап extensive group of studies concerning the training ot tetep 
s о 
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Gus allorv. and 
was discussed by Black and Mason (24); by Snidecor. pps АТА 
Hearsey (210) in relation to the use of mass drill. s win прве и 
instruction by skilled men, dramatic recording, criticism, gs А lity: by 
as methods of training telephone talkers for increased intel 18191 ня of 
Hibbitt and Mallory (81) in relation to an experimental investigat ка 
a course for telephone talkers; by Curtis (46) in relation to n d 
intelligibility of voice communication by training in voice ју Жее 
(47) in relation to the use of noise in a training program: by [ славећи 
and others discussing the factors determining the intelligibility о куй 
in noise; and by Mason (146) concerning the effects of training on B e 
lation. Mason and others (147) reported on the indoctrination Rol 
crewmen in voice communication at altitude and (148) on the ptc 
studies in voice communication. Studies of the effect of pitch pros 
intelligibility of voice communication were discussed by Mason ам 
The relationship between loudness and intelligibility of airplane i 
phone communication was pointed out by both Curtis (48) and wd 
et al (218). Reports on the analyses of mistakes made in word inte a 
bility tests over the T-17 microphone (144) and on the phonetic ¢ e 
acteristics of words as related to their intelligibility in aircraft type jen 
(143) were made by Mason. Intelligibility in relation to various uon 
of holding the T-17 microphone for communication in noise was dix 
cussed in a report of the Psychological Corporation (177). Talley, Cur i 
and Haagen (217) reported on a related study on microphone position а 
voice communication. Snidecor (209) dealt with a preliminary study of D» 
ability of rated men to judge speaking performance. Anonymous n o 
gave accounts of a study in training Classification Petty Officers to se E 
telephone talkers (14) and of a speech interview for the selection of te ө 
phone talkers (13). The final report in summary of the work on the Pr 
and training of telephone talkers was made by Mallory and Temple ( 141 М 
An account of the technics and procedures used by the Voice Commun! 
cation Laboratory was presented by Haagen (76). The final summary 0 
Work on voice communication was given by Black (23) 

Reports on training studies in rad 


io code work include a summary of 
research in Radio Code Project N-107 by Kurtz and Seashore (106) ап 


in Project SC-88 by Keller (95); a comparison of training methods at 


two levels of code learning by Keller, Estes, and Murphy (98); reports 
by Keller and Estes (96, 97 


) on the effectiveness of different types 0 
practice in code learning and by Keller (94) on the code voice method | 
teaching; а comparative study of three methods of teaching code in 159 
early weeks of the course by Seashore and others (195) ; and a discussion 
of the standardization of code speed by Kurtz, Seashore, Stuntz, ап 
Willits (108). The development of a graduation and rating test for 
Class A radio schools was discussed by the staff of the Psychological ria 
poration (176). A group of four studies concerning methods to be used 
code classes included Seashore and others' (197) discussion of variatio 
of activities to prevent monotony in code classics; their (196) report ОП 
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the effec intr i i 

Meet of introducing sending code early in the course upon learni 

о receive: Seas S E 4 1 | " e 
ve; Seashore and Stuntz’ (194) manual of activities for reducing 

and their (193) experimental study of the train- 


monotony in code schools; 
e thru interference. Seashore and Kurtz 


i radi 
ng of radio operators to copy cod 


(192 Г 5 i 
) presented an analysis of the errors made in copying code 


As а ж ; арз mi 
miscellaneous group of training studies included a report by Ruch 
dures and lectures on winch 


and others (186) outlining training proce 

ше н presenting a rating form for grading trainees on electric 

in app жш = T Siue (201) of the Army 

the method of “lock na basin P ualen ni ie 

(110) of the relati hi bet a bility | di 1 і рен 
ationship between ability and achievement in the Army 


пева а Tesis Е R MW 

+ Spr Training Program which pointed out that “neither secondary 

ools ё | no Е . P 

js nor colleges were sufficiently challenging to induce maximum 
individual 


relationshi е7 Р S К 
ionship between ability and academic achievement in many ? 


instances": 5 na x: 

| века es"; a presentation by Carstater (215) of the Bureau of Naval 

rsonnel program for officer training and one by Batchelder (215) for 
zation of instruction in 


enlis ч ; 
: listed personnel. Feder (53) reported standardi 

ves] Ni Я : из 
wiles Navy schools concerned with elementary electronics training thru 
е construction of an achievement test and the standardizing of procedures 


on the basis of test results. 


Training Devices 

aining devices included Ex on’s (52), 
{ the use of audio ual aids 
(258) presented the 


N Discussions of studies concerning tr 
e (103), and Stott’s (213) accounts © 
expediting the Navy training program. Wattles 
results of the teaching of gunnery with aids such as flash cards, films, 
rating sheets, lesson plans. and observation record forms for evaluating 
а instructor. Ullman (227) described the procedures of several night- 
Vision training devices. Lanier (109) explained a night lookout trainer 
foy use aboard ship. Dresser (49) examined the use of slide films in the 
Navy training program. Witty and Goldberg (265) discussed the use of 
flash cards, training films, film strips, picture portfolios. bulletin boards, 
Posters, cartoons, maps, diagrams, charts, and other visual aids in special 
training units in the Army. An anonymous article (90) described the 
shorteuts in learning skills, ways to speed training, study books, manuals 


and lessons, and other aids to military training. Thomas (225) reported 
s in training and indoctrination in the Army. 


оп the use of animated cartoon m 
A discussion of ship models in classroom instruction and other training 
aids was presented by Viteles and Gorsuch (239). | 

Viteles and others (250) presented a discussion of the psychological 
principles involved in the design and operation of synthetic trainers wit 
Particular reference to anti-aircraft gunnery- Viteles and others. (247) 


also described an investigation of the Range Estimation Trainer Device 
estimation. The use. characteristics, 


5С-4 as а method of teaching range 
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advantag 


; ise Wed г the 
and disadvantages of all the synthetic trainers used bj eal 
. ise x E. raining or 
Applied Psychology Panel projects were compared with training o 
equipment by Wolfle (268). 


Morale Research 


: od a 

Discussions concerned with the factors affecting morale ep 
report by Madigan (140) which emphasized the difficulties in на pena t 
ment and Ше ways in which morale problems might be pea Le ad 
Prattis (173) concerning the morale of the Negro in the Arme IM 
under the treatment received: and one by Evans (51) and one by (25) 
(164) pointing out some factors affecting military morale. base joe 
discussed the war neuroses of merchant seamen and the personi (88) 
morale factors involved in their etiology and prevention. dicen E 
reported on the problems in morale and leadership on small нн 8 
Woods (269) discussed the morale factors of naval noncomba ental 
Baganz, Mearin, and Woods (15) presented an account of the yc 
mechanisms and morale factors of Naval recruits in training. An pa "A 
mous writer (89) summarized the points mentioned by soldiers Ж ilie 
features of army life most closely related to morale. A consideration о у 
development of rumors in the service and the ways of checking them was 
presented by Kelly and Rossman (101) Боп 
Discussions of the factors which build morale included a de apt а 
by Dassan (17) of factors found valuable in maintaining morale Осу 
small combat ship; an account by Smith (204) of the personnel n d 
of the Navy and its relation to morale; a report concerning the prob € 
of procurement, training, and morale among members of the Worse? a 
Reserve of the U, S, Coast Guard by Stratton. and Springer (214); 4 


description by Rose (182) of the bases and weaknesses of American mili- 
tary morale in World War II; 


considerations by Schroeder (191) ge 
by Kreinheder (103) of the orientation program in the Army and € 
qualities of good orientation officers; an anonymous article (153) ae 
cerning planned orientation for combat, orientation objectives, and the 


с P : У У 8) of 

execution of the orientation course; а presentation by Brosin (28) d 
sons H . 1 

а program for utilizing the marginally unfit in the Armed forces аг 


an analysis of the basic principles involved in morale improvement; 4 
description of an analysis made of the mora 


troops before and after the end of World W. 
military morale by Warner (256) ; 


based on the analysis of 20,000 sel 
plaints. on morale аза 


factor in complai 


Ne oge i м Š B istorY 
Civilian research in morale included Allport and Schmeidler’s hist 


(6) of a clearing house to aid psychologists in problems of morale. pet 
(198). discussed the effect of governmental investigation on attitudes А. 
morale. Appel and Hilger (12) Presented а morale and preventivephi 
chiatry program in the Army. Osborn (168) summarized the services 
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е ale Branch of the War D e recreation 
е] ar Department as they affected i 
velfare, and morale of the American soldier. | = xm 


Leadership Studies 


A suggestion was КТЕ = 
by actual mii dag = by е) 158) that leadership could be taught 
by experiencing leadershi г om a debi themselves good leaders and 
Пеја еј EM E j: ip an | = problems. А discussion by Metsker (152) 
the sand puinte ni deine pescara of military leadership from 
scribed an intere 4s al peg SU Mayberry (150) de- 
leadership м» зд scale and technics employed in evaluating 
discussed the traini ir а f les c err MeNassor (138) and Bavelas (18) 
development ol аса 5и m Mkemi [185] reported on the 
used as an aid in the к in ка ШР commanders. Ап outline syllabus, 
leadership, was present d oe h ios "aree the psychology of military 
(228). Intangible за + = kd Military Academy at West Point 
were consideret А M ig in combat, including teamwork and leadership 
on combat 1 n i s cLain (137). Garrett and Ligon (66) in a report 
way ШЫ eadership concluded that unless leadership is defined in some 
predictive к permits direct measurement of specific qualities, research on 
el ibas oe is likely to be useless. Ligon (116) discussed the problems 
Pes Pise officer candidates, reports from combat area, and 
aimbat Т үн А ex-combat officers concerning the characteristics of good 
good off an Саур А study of traits most frequently mentioned for a 
WR vL ‹ à for distinguishing a good officer from a good enlisted man 
dr orte by Heath and Gregory (80). Ageton (5) presented a dis- 
The d and bibliography on military leadership and training methods. 

evelopment of a manual for instructors of leadership courses in Offi- 


nere зреле 
$ Training School was presented by the Staff of the Bureau of Naval 
gave an account of the measurement 


› 

Personnel (29), The OSS Staff (220) g 

"i кадар in life situation tests such as the Mined Road, Getting Past 

«ей шу, The Blown Bridge, and Killing the Mayor. where candidates 
с assigned leadership and expected to lead a group of men. 


Profici 

оћсјепсу and Achievement 
achievement in Naval Training Pro- 
and the outcomes of the Achievement 
aff of the Bureau of Naval 


ded Ryan’s 


P А 
roblems in the measurement of 


prams; the types of tests developed 
“xamination Program were described by the St 
on achievement inclu 


> 
Personnel (220). A group of reports 
215) and Feders (54) discussions of the services provided to Navy 
t examinations: Porter and Harsh's (215) 
r elementary enlisted schools; 


aminations fo 
unt of the measurement of achievement 


S papi thru achievemen 
| tee of achievement ex 
in r and Lawrence = (215) ассо с с men 
the Radio Technician Training Program; and Cruikshank and Darling's 
(215) description of the Advancement in Rating Examination developed 
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CHAPTER VI 


Wartime Research in Psycho-Acousties 
MARK R. ROSENZWEIG and GERALDINE STONE 


Tue PRESSING demand for effective voice communication ped i “ 
stimulated widespread research in psycho-acousties—the ea, uno 
psychological methods to problems of acoustics, speech. ud: е б» 
ing communication equipment and technics had to be testet 5 m ^i to е 
ment and technics had to be designed. Typical wartime noises hac wi 
measured and studied, their effects evaluated, and some of them yee e 
Human factors in communication had to be determined. utilized. anc ^d 
lowed for. Some of the studies directed toward these problems are mention 
in this chapter. . lied 

Summaries of the extensive rescarch on psycho-acoustics of the App о 
Psychology Panel are contained in the book, Human Factors in — 
E fficiency—Training and Equipment, by Wolfle and others (135) ane di 
two reports by Black (18), and by Mallory and Temple (87). The м i 
of the Psycho-Acoustic and Electro-Acoustic Laboratories. Harvard d 
versity has been summarized by Miller, Wiener, and Stevens (97). ri 
book includes references to relevant work performed at other laboratorie? 
and considerable background information. 


Voice Communication 


Basic to the investigation of speech material, communication personne 
and communication equipment was the method of “articulation tests m 
31, 59, 60, 61, 111, 126). This was a method of testing communicat" 
systems by determining how well they serve to transmit speech. Carefully 
chosen speech items were employed; 
ceived provided an indic 
For any dev 


the proportion of items correctly re 
ation of the relative effectiveness of the system 
ices under consideration, as, for example, microphones. ar- 
ticulation tests could be used to indicate the relative effectiveness of differ- 
ent possibilities: carbon microphones, dynamic microphones, and magnetic 
microphones. Alternatives to the formal articulation test were abbreviate“ 
testing methods (31), subjective appraisal of intelligibility (6, 31), ап 

threshold methods for evaluating intelligibility (31), | 


Speech Material 


The type of speech material ised was 
in intelligibility. Analyses were m 
words as related to the 


found to be an important facto! 
ade of the phonetic characteristics us 
ir intelligibility (1, 3, 6, 18, 89, 90). Recordings 
of messages made in combat situations were analyzed to provide inform? 
tion about common errors and failures of communication (7, 18). Intellig* 
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bility involves not only the physical characteristics of speech material 
(acoustics spectra) but also such characteristics as the average number of 
sounds per word, the relation of a word to other words in the language, 
and apperceptive variables (97). On the basis of such considerations, there 
were tested and constructed highly intelligible vocabularies, phonetic al- 
phabets, standard forms of command, and lists of call signals and telephone 
directory names. Various procedures for the pronunciation of numerals 
were also tested (1, 2, 3, 5). 


Distortion 


Distortion and interference are also factors in intelligibility. Experiments 
on amplitude distortion. were performed with nonlinear circuits which 
either clipped the peaks or the center of the signal, or rectified the signal. 
The effects of each type of distortion on intelligibility were determined by 
articulation tests, and various measures of distortion were compared for 
their relation to the impairment of intelligibility (78). The effects of adding 
noise, both before and after distortion, were studied. Peak clipping (58, 
73, 75, 76, 78, 79, 81, 85) was found to improve the intelligibility of a 
signal if measurement was in terms of peak voltages. Such peak clipping 
may be used to advantage in hearing aids to protect the ear at high in- 
tensity levels, in AM radio transmission to allow continuous 100 percent 
modulation, and in radio telephony to improve intelligibility when static is 
present. Center clipping and rectification, on the other hand, were found 
to be detrimental to intelligibility. КӨ | ; 

The effects of frequency distortion on intelligibility were investigated 
with the use of low-frequency cut-off (43, 125), gradual “tilted cut-offs 
(58), and band-pass filters (39, 40). Various levels and spectra of masking 
Noise were used. Results showed that an adequate speech-to-noise ratio 
Should be provided over as wide a frequency range as possible. For ideal 
Speech transmission, the frequency range should extend from about 200 to 
7000 cps, and the signal-to-noise ratio at each frequency should be 25 = 
or more. Combined frequency and amplitude distortion was studied with 
speech material that was both “tilted” (ie. put thru a system with ай 
ош response characteristic having а regular gain per octave) and peak 
capped (58). . : _ 

Тһе Les of speech was found to change at high altitudes (71, 80, 
113), Attempts to improve the intelligibility of speech at high altitude thru 
deliberate frequency distortion gave little success (96). Modifications of 


equipment resulted in improved performance (83). 


Interference 


А И — T" 
Interference was a major problem of military communication, m н. 
extensive range of signals and noises was investigated to "owe pn = 
actors contribute to their effectiveness for masking (39, 48, 62, 95. 7» 
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112, 123, 125, 128). The important dimensions of interference are its 
intensity, frequency, spectrum, temporal continuity, and annoyance value. 
Noise was found to mask best when it is uninterrupted and when it has 
a broad spectrum with a signal-to-noise ratio that is constant at all ай 
quencies. Greater annoyance is caused by interrupted апа high-frequency 
interference. Pure tones do not mask speech effectively. but continuou? 
tones of low fundamental and rich in harmonics mask almost as well as 
noise, and they are more annoying. Speech can be used to mask other 
speech, but its spectrum and not its meaning is the chief factor in masking. 

The effect of interference was investigated also in the case of radio range 
signals (50), and radar signals (53). 


Selecting and Training Personnel 


Since an effective communication System requires good talkers and heten 
ers, research was conducted in selection and training of personnel. Studies 
were made on the rating of talkers (6, 15, 100, 109, 110, 120, 121). as 
factors found to be closely related to intelligibility were loudness (21, 22). 
and intensity control (100), and precise articulation (92). Factors showing 
a slight relation to intelligibility were pitch (91), voice spectrum (6), rate 
of speaking (18), telephone experience, education, listening ability. T 
memory span (100). General American dialect was found to be slightly 
more intelligible than Southern or Eastern (100). 

It was easier to test listeners than talkers, because standardized phono 
graphic tests could be given to many listeners at once (24, 69, 107). Artic" 
lation tests given under relatively quiet conditions were found not to show 
who will listen well in noise (110). Noise generators were therefore de- 
signed for testing and training programs (11, 12, 48, 101, 127). Exper" 
ments suggested the existence о 
dependent of distortion due to Р 
interfering noise, and of the 


Bn H s 1 1 i i ya 
f an ability to listen in noise which is hi 
articular equipment of the spectrum of ! 


1 
- type and mode of presentation of the spec 
material (69). Slight relation was found between listening ability and the 


following ‘Measures (69): code ability, intelligence as measured by the 
GCT, auditory memory span (4), and speaking ability. Listening ability 
was found to be somewhat related to region of residence (T8) Experiments 
were also made to determine the nature and extent of individual difference" 
in the detection of small changes in noise; tests were constructed for 98" 
crimination of pitch and loudness of noises (68) These have not yet bee? 
used in studying listening ability. | 

Rapid and extensive improvement of performance was obtained with 
training of both talkers and listeners (18. 110). Several training program 
were devised and tested (5, 16, 23, 24. 64. 98 92 99 122) ; manuals ар 
syllabi were prepared (8, 9, 10, 14, 99) ; special training equipment was 
designed and used (11, 98). The improvement found was attribute 


ining i i som 
several factors; training in voice technic (28) „ training in: the usé of € 
in t 


munication equipment (6, 13, 32, 47, 104, 110, 129), and training i 
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identification of words that are partially masked by noise or distorted by 
characteristics of the equipment used (24. 110). 


Communication. Equipment 


Along with speech material and communication personnel. communica- 
tion equipment was studied in the over-all program of bettering military 
communication. The testing methods used by the Harvard Psycho-Acoustic 
and Electro-Acoustie Laboratories and the results they obtained are ге- 
viewed in a technical summary report. (97). 

Microphones were tested with the human voice and with artificial “voices” 
(17). The properties of earphones were tested by utilizing the responses of 
listeners; by measuring sound pressures at the ear canal with a probe tube 
(102) ; and by the use of artificial “сагв” (17. 132). 'The pressure distribu- 
lion in the auditory canal was also obtained in a progressive sound field by 
use of the probe-tube technic (133). Earphone cushions. earphone sockets 
and headsets (36, 37. 41, 57, 116), and masks (74) were tested for their 
effects on communication. Measurement was made of physiological noise 
generated under earphone cushions (94). The characteristics of micro- 
phones (56) and noise shields (35, 131), amplifiers (80), radio link (21), 
and receivers (20. 33, 86) were investigated. Studies were made of radio 
equipment, interphone equipment (43, 46, 71, 80, 83), sound-powered 
equipment (38, 54, 134), and radio-range equipment (55). 


Effects of Noise on Psychomotor Efficiency 


One of the first military projects of the Psycho-Acoustic Laboratory was 
to study the effects on psychomotor efficiency of intense noise and vibration 
(123, 128). A battery of psychological, psychomotor, and physiological 
tests was developed and used to evaluate the effects of noise on a wide 
Variety of tasks. In some of the experiments subjects were exposed to 115 db 
of airplane noise for seven-hour work days over a one-month period. The 
subjects reported the noise to be disagreeable and tiring. but their perform- 
ance was largely unimpaired by it. They had temporary hearing losses 
following exposure to noise—losses whose extent and duration depended 
upon the over-all intensity of the noise. its spectrum, and length of ex- 
posure. Other reports give fuller information in intense stimulation as the 
cause of temporary deafness, injury of the inner ear, and other physiological 
effects (25, 26). In one of the psychomotor tests the subjects’ coordinated 
serial reaction time showed an increase of 5 percent in the noise. This 
was actually the greatest effect of acoustic stress shown by any of the 
psychomotor tests, and the validity of this result is open to question. No 
other test showed significant decrements of performance due to noise. 
Indeterminate cffects of noise were found in the following tests: muscular 
lension, metabolism, breathing. speed of accommodation, saccadic move- 
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ments, body sway, hand steadiness, reversible perspective. and к 
tion. No effects of noise were found in these tests: coordinate vine oi 
suit, serial disjunctive reaction time, fast-speed pursuit rotor, -— А 
cadis test, and judgment of distance. Vibration caused a considerz m 
reduction in visual acuity in every subject. An extensive investigalion wa 


dH : " a weapon 
made of sound as a military weapon (19). Direct use of sound as a wea] 


; ; П Я spenditure 
was found to be impractical because it required too great an expend 
of energy. 


Noise Measurement 


Investigation of the effects of noise on communication and paint 
efficiency required measurement of noise intensities and spectra. 4 he pr 
lems and methods which this entailed have been reviewed by Miller, Wiener, 
and Stevens (97). 


Combatting Noise 


Noise reduction, sound insulation, and aur 


used to lessen impairment of communications and to reduce oc 
(97). Airplane noise was attenuated by sound-proofing materials (29 . 
Sound insulation was accomplished by proper design of earphone cushions, 
sockets, and headsets (34, 42, 45, 49, 57, 114, 116, 118) and by develop- 
ment of special insert tips for use with miniature earphones (117). Pro- 
tection against noise and gun blasts was afforded by special earplugs 
(70, 77, 115). Reception of speech slightly 
impaired by the use of these с 
in some instances, 


al protective devices we! 


ran Fit 
above normal levels was по 
: 5 sos sech was: 
arplugs; in noise, audibility of speech wé 
improved by their use (72). 


Hearing Loss and Hearing Aids 


у " 
asurement of hearing lo 


- These tests employ recordings of selecte 

words and sentences, the loss being measured from standards set by norma 
а а е У 

st material transmitted thru filters may allo 


iagnosis of uniform losses and high-frequency hearing losses 

of normal and hard-of-hearing subjects zs 
s and speech, was determined. Thresholds 
pain were measured (119). x 
re evaluated on the basis of electro-acoustic 


indi : i ese 
indicated the desirability ES 
se between 300 and 4000 cps. par 
put, an effective gain control with a rang 


of at least 40 db, and no acoustic feedback or electrical feedback (“squeal”). 
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Auditory Signals for Instrument Flying 


The possibility of putting some airplane instrument indications in audi- 
tory form was investigated (51. 52). Auditory signals were devised which 
“sounded like the behavior of the airplane.” and which did not interfere 
with reception of radio-range signals or voice communication. An “auto- 
matic annunciator" was developed to translate instrument indications auto- 
matically into spoken messages and to announce them to the pilot. The 
annunciator had a readily identifiable speech quality, and there was little 
difficulty in distinguishing between it and outside speech sources. 
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